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ACUTE ‘TOXICITY

81-1 Acute oral
There are a humber of acute oral toxicity studies for dinoseb.

In a study in rats, guinea pigs and chicks, dinoseb resulted in LDggs of
4G, 25 and 26 my/kg, respectively, which places the compound in Tox Category I
(MRID 90370) . 1In mice, a LDgg of 41 mg/kg was determined (Tox Category I) (MRID
60749) . Intubation of a triethanolamine salt of dinoseb produced in rats, guinea
pigs and chicks LDgny values of 114, 88, and 70 mg/kqg; respectively (Tcx Category
1T) (MRID 67698). Finally, technical dinoseb (93% purity) gave a "survival”
dose of 0.005 g/kg and a “lethal” dose of 0.05 g/kg in rats (MRID 90374).

These studies place technical Dincseb in Texicity Category I for acute oral
toxicity. Although all of the acute oral studies are Core Supplewentary cata, for
reasons specified in the study reviews, they appear to be adequate for determining
the acute oral toxicity category for labeling purposes. - :

81-2 Acute cermal

an acute study with ethanolic soluticns of dinosen{99.1 to $9.7% purity)

L
apolied to guinea pig skin, was reported t give a “survival® dese of 0.1 g/kg and
5 "lethal” dose of 0.5 g/kg when applied to guinsa pig skin (MRID 906374).

The acute dermal study was Core Supplementasry for reasons specified in the
study review.

81-3 Acute inhalation
Mo scute inhalation studies performed with technical dinoseb were fcound.
81-4 . Primary eye irritation

Mo acute primary eye irritation studies performed with techaical dincsed
were found.

81~5 Primary dermal irritation

No primary dermal irritation studies performed with technical dinoses were
found. .

81~6 Dermal sensitcization
Mo Zernal sensitizanion studies performed with technical dincseb wers found.
- 81-7 Acute delayed nsurotcxicity

CThere is oo shructurzl analog evidence to suggest hhat Dincsed is a neuro-
toxic corpound. -

eve irritation, primary <ermal irri
dies were found for thesz. An acut

Acute toxicity data gaps include: acute dermal, acute inhalation, primary
T n and dermal sensitizaticn since no stu-

atio
e delayed neurotoxicity study is not rzguired.




 SUBCHRONIC TOXICITY

82-1 Subchronic oral:

EAk

(weignt %) of 0.00, 0.005, 0.01, 0.02, and 0.05% (Spencer et al., 1948; MRID

90374) in groups of ten/dose level. No cataracts were formed at any Coses tested.
The highest dose (0.,C5%) resulted in rapid weight loss with four cf the ten rats
dyving by day thirteen of treatment; the remaining six animals were sacrificed at
day 21 and revealed marked emaciation with an average blood urea—N concentration

of 55.0 my per cent. Microscopic examination revealed slight degenerative changes
in the renal tubules and slight cloudy swalling of the liver. Examinaticn of the
growth curves for dinoseb-treated rats indicated that there was a small but
consistent depression in bedy weight gains over the period’ of the study at the 0.02%
“Gose lavel (3-8% below controls). There was a small but statistically significanc
increase in liver weights but other organ weights(kidney, heart or testes) were

not affected py dincseb administration. No discernible toxic effects were reported
during the study, including BN, weight loss, or at necrcpsy, at the 0.005 and
0.01% dose levels. This study had numerous deficiencies and was designated Core

Supplementary.

Data on repeated feeding of Pekin duckiings was submitted with the study pire-
sonted above(Spencer et al,.,1948; MRID 30374). Ducklings ware fad 0,252 for 3 days.
3,108 for 4 days or 0.03% for 8 vays (weicht $ in aier). Pekin ducklings were
very susceptable to the acutely toxic effects of diroseb at drses of 2.25, 0.10
ard 0.03% and the mid and low doses resulted in some of the birds develepiny
catacracts {(1/0.10%, 2/0.02%)., In cowparison, 2, 4-dinicrophench (0.25%) produced
1008 bilaterasl cataracts after only a 24 hour pericd on the experimental rég
This exposure period is too short for this to be considered a subchronic study.
1t had nuterous deficiencies and was designated Core Supplementary.

Dinoseb was fed to rats (25-30 days old) in the diet for six months at doses

A 91-day feeding study with Dinoseb in beagle hounds was performed at several
dess levels{(McCollister et al.,1967: MRID 114962): O, 0.005 end 0.01 % Dincseb; due
Lo an accaptance problen, a fourtch group was fed 0.005% for five days, ralsed to
0.01 % for fcur days, 0.0153% for three days and waistained at 0.0%3% for 79 days;

a fifth group was fed 00,02% for 26 days, and increased to 0.U3% for 55 days.

In light of the observation that zll animals had been previously exposed to

dinoseb, apparently throush a treatment of the animals for hookworm, and that
significant amounts of dincseb were found in serum prior to camnencement of

exposure to *ne test compound, valid conclusione from the study regarding dinosel's
oxicity cannot be reached. It shculd be noted that vitreous opacities were

seen toward the end of the study (82 days) in three of the animals, 1 male dog at
£.012 and 2 male dogs at 0.03%, suggesting o2t the sye mav be a potential targst
ocgan for dinocseb--an effect previcusly noted in the Pekin duck. This sty 15,
classified as Core Invalid due to the major deficiency notea above and cthers.

study was {

klings {
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200, 300, and 1000 ppm:
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administered dinoseb in their diet for a pericd of 26 days (1000, 300, 200, 100,
and 60 ppm) or longer{ 60 ppm only), which was more apparent as the study progres-
sed; ! These effects included central posterior subcapsular haziness of the lens,
uriiiateral or bilateral sutural hagziness, and unilateral or bilateral and equa-
rorial’ fenticular vacuolation{e.l.v., only observed at 60 ppm and in the controls).
“rhe effect{e.l.v.) in the 60 ppm ducks was observed prior. (by day 26) to a similar
phencmenon which was observed in the controls at day 45 but not earlier. This
hints at the possibility that dinoseb may have accelerated lenticular changes
which may normally occur in ducks. A similar acceleration effect in the mouse

(24 wonth .study) has been noted (J. Rowe, 1986; review of mouse OﬂCOCQﬂlClty

study " for dinoseb). ,

ghorter dura ion (4 day) studies and lower levels were performed to e1u01date
the time- and dose~response effect for the lower dose’levels used(200 and 1C0 ppm),
as well-as to establish a NOEL for the study. However, such a short duration for
the administraticn of the compound is not adequate to allow projection of the
subchronic/chronic effects of dinoseb. A NOEL for lenticular effects was estab-
lished at 60 ppm for a four-day regime but one was not established for a longer
regime (23 days).

This ancillary study was classified as Cors Supplementary.

82-2 Repeated Dose Dermal Toxicity: 21-Day Study |

kNo 21-day dewmal toxicity studies with technical Dinoseb‘were found.

87-3 Subchrenic Dermal Toxicity: 90-Day Study

No -subchronic dermal toxicity studies with technicél Dinoseb were found.

822~4 Subchronic Inhalation Toxicity: 90-Day Study

Ho subchronic inhalation toxicity studies with technicai Diroseb were found.

82-5 Subchronic Neurotoxicity: 90-Day Study

No émbchronic neurotoxicity studies with technical Dinoseb were fournd.

Due to the dermal touicity observed in humans (ses Section B, Human Todicity
Data), testing for repeated dermal toxicity is required. Consequently, this test

now becomes a data gap., The subchronic oral requirement is not considered a data
gap, although all reviewed studies were uﬁplomentary, since chronic studies are

recuired to support permanent tolerarces and preclude the need” for subchronic
testing. A 90-day dermwal and subchronic inhelation and neurctoxicity studies are

rot . required.,

PO ¢




IMMUNOTOXICITY

The potential for dinoseb effects on comwponents of the immune system was
-examined :in male hamsters (Dandliker et al.,1980; MRID 114252).  Dinoseb was
administéred orally(corn oil) in a single dose to hamsters 5-8 weeks old at
one-half of the Ldgy value to a group of five animals. Normal delayed type hyper-
sensitivity(DTH) reactions, circulating antibody (serum concentration, heteroge-
neity) and body weight effects were determined. -Dinoseb decreased average: body
weight in the treated as compared to the controls, at one week following dosing
‘and through the last weighing at five weeks. Antibody titers were depressed in
the dinoseb treated group at 21, 35, and 50 days after dosing. The treated group
also had a decrease in the number of antibody-combining sites specific for fluores-
cein {only measured at:50 days after dosing). In addition, dincseb appeared to
depress the average association constant of serum antibody against f{ivorescein
(at 50 days). - The pesticide also appeared to interfer with the normal DIH
respense to.ovalbumin.

Due to the lack of individual animal or raw data this study was Cesignated Core
Supplementary;

An additional suggestion of the potential immunotoxicity of dincseb relates
to the observation in a mouse oncogenicity study (Brown, 1981; JRDIO3) of a
treatment-related effect in the.thymus, In hboth sexes, there was an increased
percentage of mice showing involution or atrophy of this tissus at all dose levels
carpared to the controls. The changes appeared to be swmewhat more predainant
in the females as contrasted te the males.

Additional testing for immunotoxicity concerns are addressed under Toxicolo-
gical Issues, Section 1V.
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CHRONIC TOXICITY

83-1 Chronic Toxicity

A 100 week oral (dietary) chrocnic toxicity/oncogenicity study was pefformed
in.CD~1 mice with technical Dinoseb {98% purity) being administered at nominal
dose levels of: 0,1, 3, and 10 mg/kg/day (Brcmn, 1081 JRDID3)

Dinoseb produced an increase in the rate of developnent of lenticular opacities
in both sexes which was noted by 78 weeks in the mid-and high-dose levels but not
investigated in the low dose. " Also, adverse effects on the reproductive organs
of both sexes including the uterus and testes are suggested by the treatment-rela—
ted lesions observed in this study. In the uterus there was a consistent increase
in the incidence of cystic endaretrial hyperplasia observed in all treated femzle
groups as compared to the controls. A similar situation was observed in the testes
with a report of atrophy/hypospermatogeresis/degensration and dystrophic calcifica~
tion in-all levels of dosed males which appeared compound-related. This study was
designated Core Supplementarv. = (This study was reviewed mainly as an oncogenicity
study and will be discussed further in that section.)

A combined chronic toxicity/onccogenicity study was performed in Charles River
rats with the animals being fed Dinoseb in their diets for 104 weeks at nominal
gose: levels of 0, 1, 3 and- 10 mg/kg/day(Piccirillo and Banas, 1977; MRID 25582).

espite major shortcomings in design and execution ot this study, there was

no et Lect on survxval, food consunption, or most of the clinical laboratory

zmeters. There appeared to be a dimunition in white blcod counts of a somewhat
sporadic nature, seen primarily in the male rats. Mean bcdy welights were decreased
in males and females receivinyg the high dose 3z comparad tc controls. Gross
findings at necropsy were similar among dosed and control animals. In most of the
female— and male-groups, mean plasma and erythrocyte cholinesterase activities
were slightly lower than respective control values at weeks 13 and 26; however
these values were not statistically significant. No histcpathological alterations
were observed in any of the limited number of tissues examined. Thyroid weights
in males were Jdecreased in a dese-related manner with the mean weight being
gignificantly lower than control (p<0.05)-at all dose levels.

o

Cz

This study had a number of major deficiencies including: the lack of adeguate
identification of the compound tested; limited histopatholcgic assessment (19
animals/sex for the control and high~dose groups at the 12-wmonth and teiminal
sacrifices, and only a few tlssues in 10 animals/sex/group of the low- and mid-dose
groups; less than a full set of tissues/animal for any group); lack of individual
data for body weights for all intervals, animal disposition, and clinical observa-
tions; no histopathclogic examination for rats that died or were sacrificed in
extremis during the study, and only S5/sex/qroup for clinical chemistry, newatclogy
and urinalysis. For these reasons, this study was classitied Ccre Invalld data
and & retest 15 raquested. ‘

Data gaps for chronic toxicity are studies in a rocent and non-rogent, since
hotin of the chreonic studies were not acceptable Lor requlatory nurposes.
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-~ ONCOGENICITY
83-2 Oncogenicity

A 100 week oral (dietary) chronic toxicity/oncogenicity study was performed
in CD-1 mice with technical Dinoseb (98% purity) being administered at nominal
dose levels of ¢, 1, 3, and 10 ‘mg/kg/day (Brown, 198i; JRDIO3).

An equivocal response for oncogenicity was noted in the liver., There was a
statistically significant (p<0.05), treatment-, but not dose-related increase in
liver adencmas and adencmas plus carcincmas in treated female mice when the controls
were compared against treated mice. Also reported was a statistically significant
(p<0.05), treatment~related increase for combined data for these neoplasms (all
lesions in both sexes) when compared against the combined control male and female
incidences (a1l lesions). The treated males did not have any statistically
significant differences. The study report also noted that in both stxes combined,
the incidence for adenoma in treated mice approached statistical significance
(p<0.1). Since the tumors were noted only in the liver and were berign, the
biological significance of the increased incidence is unclear. Other points
which argue against oncogenicity are: 1)tne lack of a dose response effect, 2)
statistical significance in only one sex and 3) no decrease in the latency period
for the development of tumors.

This study was designated Core Supplementary with the possibility of being
upgraded to Core Minimum if stability data on the stosk dinoseb is submitted.

A combined chronic toxicity/oncogenicity study was performed in Charles River
rats with the animals being fed Diroseb in their diets for 104 weeks at nominal
dose levels of 9, 1, 3 and 10 mg/kg/day(Piccirillo and Banas, 1977; MRID 25582).

Despite ma,or shortcomings in the design and execution of this study, no

no oncogenic response was apparent. However, the oncogenic potential of Dincseb
cannot be adequately evaluated in this study due to major deficlencies including:
the lack of adequate identification of the compound tested; limited histopathologic
assessment- (10 animals/sex for the control-and high-dose groups abt the l2-month
“and terminal sacrifices, and only a few tissues in 10 animals/sex/group cf the
low- and mid-dose groups: less than a full set of tissues/animal for any group);
Jack of individual data for body weights for all intervals, animal disposition,
and clinical observations; nc histopathologic examination for rats that died or
were sacrificed in extremis during the study, and only 5/sex/group focr clinical
chemistry, hematology and urinalysis. For these reasons, this scudy was classi~
fied Core Invalid data and a retest is requested.

Data gaps exist for oncogenicity testing in twc species; however it is high-

ly probable that the mouss study may be upgraded to Core Minimum and thus fulfill
a requirement for one species.




REPRODUCTIVE TOXICITY |

83-4 Reproduction

in a three-gereration reproduction study. 2 litterirg groups generation,
Sprague Dawley rats were fed dietary levels of 0, 1, 3, and 10 ng/kg/day  (nomi-
nal levels) of technical dinoseb (98% purity) during the entire pericd of the
study {Irvine, 1981; JRDI1l}. . There were no significant compound-related
effects. on male and female fertility, the gestation indices, fetal viability or
lactation indices.. However, there was a consistent, compound-related decrease in
body weight gain at the high dose in both adult males and females in the pre-mating
peried in all three generaticns, which persisted into later periods. A parental
systemic LEL of JU mg/kg/day, based on depressed welght. gain, was established in
this study and the NOEL is 3 mg/kg/cay. The mean fetal weights were aftected by
dinoseb administration but with a high degree of variability. Decreased weights
were observed or suggested in Fy—>Fip, F1=>Fq, and Fy—>Fyg littering groups
with the Fy—>F1p pup weights diminished (combined sexes) at day 21 at all dose
levels. Since the treated pup weights at birth were similar to controls, the
subsequently decreased pup weight gains indicate a reproductive effect cduring the
lactation period. There were no other significant fetal effects. Based on de-
pressed pup weight gains after birth, a reproductive LEL of 1 mg/kg/day (LDT) is
determined and a NCEL was not established. This study is classified Core

In a continuation for an additicnal two generaticns (single litters) of the
above strdy (1rvine, 1981; JRDILL), depressed parental Lody walghts were seen in
all treated rats, curing cne or more pericds. There were nc significant campound-
related effecte on any other parental paraweters( male and ferale fertility
indices, gestation indices), except for incressed ovary weights in the mid level.
F3 females. Thus, the parental systemic LEL is 1 mg/kgy/day (LDT) based on decreas—
ed weight gains and a NOGEL was not established., The only significant effects on
the progeny ware those on body weight gains. teights of Fgy pups were increased on
day 21 for the low dose group and Fgy pups of the lo# and high dose group had
increased weights during lactation. (These increases in bedy weight are in con-
trast to the decreases seen during the first three generations. ) Testicular
welghts of Fgo progeny at all dose levels were decreased, but the change was not
statistically significant., Bacause of sn unacceptably low viability index for
¥y, controls, the inconsistency of ftetal body weight changes between the first 3
nenerations {above study) ard the last two generations (present study), and the
consistent depresssd conadal weights ot all Fyy treated males, it 1s considered
inappropriate to set a MEL for reproductive toxicity in the pups of this study.
The study is classified Cors Supplementary data.

2dministration of technical dincseb{97.3% purity at 0. 75, 150, 225, 300

ppm) in the feed of Shemman male rats for an eleven-week period followed by a
Lé-week recovery pericd resulted in s dose-related eftact on body weight, organ
weichts, mortality, reproductive performance, fetal viability, speon number in
ididymis, and spere morpholegy (Linder et 2l., 1982; JRDIL4).

were consistently lower than controls during the treatment
mericd abt the wo e anses (3000755 pomr T8 and 19% average weight depression)
wich partial recoviry ab tne 300 ppm Cose after cessation of dincseb administration
and nearly complete recovery at 225 prm by cay 19U or'so. An increase in mcrtality
w2s cbserved in the high dose greup. The males of the 225 and 330 ppm groups

weve basically infertile when mated at U-14 cavs post-treaurent.




.

Remating at 104-112 days post-treatment did not result in any substantial increese
in fertility. Statistically significant decreases in the weight of the testes and
epididymis were observed at 225 and 300 ppm dose groups as campared with controls

at 11 weeks. - After a 16 week recovery period, depressed body and organ weights of
the two highest dose groups had not completely recovered,

The sperm counts were significantly reduced at 150, 225, and 300 ppm dose
levels., After a 16 week recovery period the 150 ppm dose group had a normal
count: the 225 dose group had partial recovery for the sperm count, and the high
dose group sperm count was unchanged. By day 20 of treatment only 10% of the
epididymal sperm cells in the 300 ppm dose group were normal locking, and animals
sacrificed subseguent te 50 days of treatment had oligospermia.  Many spermetozoa
were atypical in the 227 3 150 ppm dose groups at the llth week sacrifice, with
the rats (3/5) feod 2251 ' 3till having abnormal profiles after a l&-week recovery
reriod.

This study was cla ied as Core Supplementéry.

Spencer and Sing (i +; JRDI23) reported on the reprcductive toxicity of
technical dinoseb (95.0% purity) in day 10 pseadopregnant and day 16 pregnant
rats fed dincseb in their diet from days 6 through 9 of pseudopregnancy at 25 to
750 ppm or for prignant rats fed from day 6 through 16 of gestation at 50 to 350
pom. Their findings suggest that dinoseb's reproductive toxicity (decreased
fetal survival at birth, decreased fetal weight) may be mediated through an
effect on the uterine physiology, i.e., the ability of the uterus to adeqguately
support normal fetal development. However, it should be noted that the fetal
effects are noted at hisher doses (>150 to 200 pom) in the pregnant animals as
compared to uterine changes (decreased weight, glycogen content) in the pseuco-
pregnant rats which occur at lower doses (25, 50, 100 ppm), This study was
classified as Core Supplementary for the reasons stated in the study review.

In summary, review of two reproductive studies (3 generation/two litters per -
generation; 2 generation/one litter per generation) and two special reproductive
studies (testicular effects and wechanism of dinoseb reproductive toxicity in the
vterus), all of which were classified as Core Suprlementery, indicates a data gep
for reproductive toxicity. e T T




‘ERATOLOGY
83-3 Teratogenicity

In the caesarian data from a 3 géneration study (Iwvvine, 198l; JRDIL1),
ariability in the response of rat pups to the tetotoxic effects of Linoseb were
oserved.  In Fp(F1p) pups there was an apparert dose-related increase in over-

11 skeletal defects ("minor" fetal detects), as campared with the_control which

2s statistically significant at the high dose (10.1%=cont., 14.3%=low, 23.3%=mid,
3.8% = high |% of tetuses examined]). For the Fo(F3b) pups, there was an apparent
orpound-related increase (not statistically significant) in the total number of
ninor® skeletal cefects, due primarily to an increase (treatment-related) in ster—
ebral and rib defects, while variants (forelimb or hindlimb phalanges inconpletely/
ot ossified) were consistently increased in a canpound-related fashion. Hawever,
o5 pups did rot appear to show any dose~ or compound-related effects, A NOEL
annot be established in this study because: 1) the small nimber of dams utilized

9 to 10) precludes the determination of fetotoxicity with any statistical confi-
ence, 2) the investigators did not present litter incidence for fetal defects, and
) £inally, the pre—implantation loss is quite variable in the controls, making
nterpretation of the findings uncertain. The study was classified Core Supple-

sntary.

Gibson (19737 MRID 57711, 39868) studied the teratogenic effects of dinoseb
iministered daily to Swiss-Webster mice by the intraperitoneal(ip), subcutaneous
s5¢) or oral route. The dinoseb was administered at various pericds of organcgen-
sis: davs 8-16, days 10-12 and days 14-16 of gestetion.

TP injection produced dose-related teratogenic/variation effects when admin-
stered during 10-12 days of gestation with a significant increase in internal
sdrocephalus at 10 mg/kg/day and numercus significant external (oligcdactyly,
erforate anus, acaudia, micrccaudia, amelia), soft-tissue (internal hydrocepha-
:5, hydronephrosis) and skeletal(fused and absent ribs, tused/azbsent or not ossi-
ieG sternebrae, fused/not ossified/absent vertebrae, and absent or not ossitied
ong bones) arcnalies at a dose of 17.7 mg/kg/day. Sc injection was reported to
voduce cleft palate (10%) at the high dose only, with statistically significant
wreases in ancmalies when administered at days 10~12 (fused ribs, zbsent or not
ssified sternebrae and fused vertebrae) and days 8-1lb of gestotion (supernisu-
rary ribs, absent or not ossified sternebrae and supernumerary vertebrae) but
St during days 14-16 of gestation. Oral intubation produced a significant in—
-zase in absent or not ossified sternebrae when administered during days 14-16
? crgancgenesis, while a dose-related increase occurred at 2U arnd 32 mg/kg/day
ssages for supernumerary ribs and an increase at 32 mg/kg/day for supernumerary
artebrae when administered during days 8-16 of gestation., Embryotoxicity (de-
reased c-r length) was cobserved only at 32 mg/kg/day. A NOEL can not be estab-
ished with any confidence due to the small number of animals tested. This study
a5 not desigred for regulatory purposes and was designated Core Supplementary

o i
AL

Based on review cf the studies discussed above, and several teratology
2nirg izg, all of which have been classified as Supplerentacy data, (see
wwagraph Delow) data gans for teratogenicivy studies in two species exist.
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There are a number of additional teratology studies reported in the cpen
-erature which are basically of a screening nature ard are listed pelow in a
sle., All of these studies zre classified as Core Supplementary due to the mcde
conpound administration, time of compound administration during organogenesis,
“« of individual animal data, and so forth. These studies suggest a fetotoxic
-ential of dinoseb both pre-natally and post-natally, as well as the importance
environmental factors, and the route of administration in chemically-induced
-ategenic or fetotoxic responses to Dinoseb.
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Study Findings

study 1.0
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in female rats/
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DI15)

1880( IR

U, 14.1, 15.98 mg/kg/c on days
1U~12 gestaticn; 17.7 mg/kg/d
on day 11 gestation; 18.8 mg/kg

"con day 12 gest.; 15.8 or 17.7

mg/kg/d on day 12 gest. (1 hr
after pretreatment with SKF-
5254); 15.8 mo/kg/d after 3

days pretreatment with phenc-

barbital (50 mg/kg; twice
daily)

15 mg/kg (MTID) on d 8-12 of
cestation

G, 15, 100 ng/ko/d curing days

g-12"0f gestation

G, 26, 33 g/ kg

0, 6.3, 9.0, 11.2, 12.5 ard
15.0 mg/kg curing & 10-1Z2 ges—
tation

Dincseb produced major tBrato—
genic detrects; afrer animals
were fasteq fOr 24'hrs compound's
eftect magnified but not after
48 hr; pretreatment with pheno-
harbital inhibited the terato-
genic/tetotoxic effects from

24 hr fast, while pretreat~
with SKF-525% enhanced the =f-
fect; these effects apgear o
be mediated thru slterations

in in vivo metabolim

‘Dincseb did not give evidence

of teratogenicity/fetotoxicity
as measured by effects on lit-
ter size, maternal wt. chances,
pup viability or pup wt. chang-
es(day 1, 3 mfcer birth)

ro significani etfects on post—
natal parameters including number
of pups alive d 3, b.owt at 2 3, b
wis. at day 22 or 30 (both sexes)
or day 57 (males), ang no cicreases
in body or crgan wts at day 250

Signiticant cecreese in enlarged
renal pelves at both doses and 2U%
increase in supernimerary rins(stat.
signiz.)at poth dese lavels, wnhich
was inversely related Lo
weight

3.0 and 9.9 mg/kg-resulted _n post-
partum effscis:decrsased fetal b.wt.
(4 1&7,not @ 42), histologizzl chars
in liver{vacuolaticns,necrczic(d 4%
and kidneys{dilaticn of rerzl pevis
and tubnles, vacuclation cof transi-
tional epithel. ¢f ureters;; thess 2
fects in kiiney cdiminishad &2

ey o]

ulfrlflcart ‘nﬂl“’;lC” in e de~-
ont ¢f embryonic axis

rube closure in cullt
oS (;ctr st Z4 hrs, 4.

fram dvﬂ‘
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MUTAGENICITY
84-2 Mutagenicity
1) Gene mutation‘
a. Bacterial studies -

Sirmon et al. (1977 MRID 132582, 5009139, 24901) evaluated dinoseb in S§9-
activated and nonactivated plate incorporation assays (1-1000ug/plate) with
S.typhimurium TA100, TA1535, TA1537, TAlS38 and E. coli WP2. Dinoseb was cyto-
Tox. 1c ic &t the hich dose for all strains (+39). No increase in either histidine
or tyytophan reversion,- respectively, was observed, for any strain with or without

activation. The study is consicered acceptable since cxnoseb was assayed up to

cytotoxic doses,

Shirasu et al. (1982; JRDIZ0) conducted a 3.typhirucium and E. coli mammpalian
microscme assay with unreported doses of dinocseb,” The information was insufficient
to draw meaningiul conclusions, and was designated unacceptable.

in an Ames test (S. gygblmurlum, TA98, TALO0, TAl537, TAlS3S8; +89), Zisen-
beig ot al.(1961; JRDI0L)Y fourd that dinoseb concentratz, the comrercially used
concentration(which was not repcrted), and dinoseb in combination with other

nerbicides{ not stated) were negative, ‘The study was accepteble.

typhimuriym TA100, TA93, Tals3Y,
2 was observed after exposure
(Moriya et al., 1983; JRDLI%).
c 1t101, it was considered accepta-
0 ug/plate) and the ablllty to
res yonse cf 50/228 pesticides tested.

No increass in histzidine revertants of
and 1538 or ng tophan revestants of BE. €5
to 50, 500 and 3000 ug/plate of dincszh (
2ithough the study did not dnclude a Vbblt
le since dinoreb was testad at a high dos
~+ was evident in the pasitive

o
o
wWe
33
ve
(50

&)

icient straing; 1-5ul spotited) ‘wes consid-
-»d witbout 89 activation (MRID 5601480},

b, Furgi

Gillberg (1971; MRKID 500588) failed to isolate diroseb-resistant Rulzoblum
mutants following axyasurﬁ of auxctrcphic furngal strains to 50, 100 and 150
ug/ml of dinoseb., The study provided no meaningful data and was judged unaccep-

cable.

<. Insects

valencia (C)Led in Waters et 21,

cinsseh in A ser-linked recessive lethal |
;tho; re; 'c' the uOMyGUﬁd had
oxicity Lracions evaluated.
ig:uce;cabie*
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3) Cther genotoxic tests
as rima:y'D&A damage

Procaryotes:

Simmon et al. (1977; MRID 132582, MRID 5009139, sRID 24%01) reported con a
properly controlled study with one mg/disc of dinoseb (-59) which caused pre-~
ferential inhibition of DNA repair-deficient E. coli p3478 ard B. subtilis M45.

The studies were positive for primary DNA damage(not performed with S9 activation)
and are considered acceptable(~89).

Waters et al. (1982; JRDIZ5) evaluated the effects of dinoseb in a S. typhi-
murium SL 4525 (rect)/S1 4700(rec-) differential toxicity assay. Dinoseb produced .
oreferential inhibition but the study did not provide the dose at which the
compound was active and therefore the results were v1ewed only as qualltalee in
nature. The study is unacceptable.

Using E. coli C600, W1665F (lambda and M12 phages) a prophage 1nductlon te%t
{Toure and Stenz, 1977: MRID 5016148) with nonactivated ginoseb at 1072 to 1079
rrovided ro meaningful data. Th;s study is unacceptable.

bucar/ctes

wo indepencent S$. cerevisiae D3 mitotic recombination assays were performed
with aincseb (+5%) with 0.3%, 0.2% and 0.1% ccrncentrations( Simuen et al., 1Y77;
urly 132562, ML 5009139, MRID 22901), In the tirst assay, a six~fold increase
in poth the absgpllte nunber of mitctic reccmbinants/ml anu the relative nunber of !
recanbinants/10” survivors was observed {0.2% nonactivated dose) while in the
second assay, » threefold increases in both the absolute and relative number orf
mitotic recompbinzets were reperted (+59) for 0.2% diroseb. The results suggest
weak genctoxicity and the study is consicered inconclusive.

Siebert and Lewperle (1974; JRDIZ1) exposed late legarithmic phase S. cere-

visiae D4 for 16 hours to 100 and 1000 ppm of dinoseb (-89). A slight effect was

roted ab the low dose. This study was not considered appropriate for evaluating
the test matsrial and was an unaccepiable study.

Mammalian cells

Simmen et al (1977; MRID 132582, MRID 5009139, MRID 24901) reported on the
exposure cf h'muh diploid fibroblast Wi-38 cells to 107 =4 to 1077 i dincseb for 3
hours (-5%) and to 107 =3 to 1075 11 dincsed (1-hr treatment; +59). Using liquid
scintillaticn ccunting of unschecduled DA synthesis, genotoxity was not apparsnt,
The study was acceptable.

b. Ceanotoxicity in gerninal tissues

Osterich et al. (1283; JRDIL7Y, in a mouse sperm morphology study, administec—
ed to male mice five daily gavage coses or 2, 4.3, 9.3, 20U and 43 mg,/kg of dinoseb.
This provized no usetul cata, pessibly cue to the route of administration cr
g nterval, Por cetectlon Of mutaganic ebiects on carly ang /for

cell eyole. Tre stucy was designatad unacc

w«:&
-
Nt
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In summary, Dineseb has been found:

1. for gene'mutation, negative in three bacterial studies which have been
classified acceptable but no mammalian cell assays were submitted;

2. for DHA damage; S : g -

a) positive in procaryotes (without $-9 activation) in a study classified
acceptable; o '

b) weakly positive in eucaryotes in a study classified inconclusive, and

¢) negative in mammalian cells (human fibroblasts) in a study classified
acceptable. E ‘

An in vitro mammalian cell assay for gene mutation (i.e., mouse lynphona,

Chinese hamster ovary cell/HGPRT, or Vi9 Chinese hamster cells) and a structural
chromosaral aberration test are mutagenicity data geps.-

-
—~
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METABOLISH
85-1 Metabolism

. The disposition of radiolabeled dinoseb in pregnant mice was studied by .
Gibson and Rao (1973, MRID 39869). They found the route of administration to be
critical in the absorption of dinoseb, i.p. injection giving a plasma p=ak of
radicactivity at approximately 8 minutes in comparison to 12 hours when adminis-—
tered via oral intubation., Dinoseb is eliminated roughly 4% faster after ip
compared to oral administration, through biliary excretion and subsequently in
the feces. Differential metabolism in the gastrointestinal tract{intestinal
flora) for oral versus ip administration may account, in part, for the teratogenic
effects observed at lower doses with ip injection. Metabolism has bsen reported
in the rabbit, rat and various ruminants. Rabbits, but not rats, reduced one
nitro group of dinoseb with the formation of the 6-amino derivative conjugated as
the o-glucoside. A carboxylic acid was also fcrmed by oxidation of the terminal
carbon of the secondary side chain in both rats and rabbits. In rumen fluid,
dincseb (under anerobic conditions) was converted to the 6-amino derivative, with
successive reduction to the diamino compound. This reduction did not take place :
in heat sterilized rumina. In vivo, the diamino compounds were not demonstrated in
blood plasma in the cow. Conversion of parent compound to labeled rmetabolites (%)
in the pregnant mice appeared to be roughly equal via both oral and ip routes
(50%). The one exception was the embryo where the radicactivity of the metabolites

recovered was higher for the ip injected animals (57%) as opposed to the orally-
~treated mice (90%). This would suggest that the urknown metabolites in the
embryo might account, in part, for the differential effects seen. The study is
Core Supplementary data,

The effect of food deprivation, phencbarbital, and SKF-525a on dinogeb-in-
duced teratogenicity in female mice and on its biodisposition ([}4Cldinoseb) was
studied by Preache and Gibson (1975; JRDI19). Mice were dosed on day 10, 11 of
gestation or after l-hr pretreatment with SKF-525A or after 3 days' pretreatment
with phencvarbital or after 0, 24, or 48 hrs of food deprivation. It was concluded
that alteration of the environmental conditions (food ceprivation for 24 or 48 hrs)
either enhances or has no effect on the teratogenic or fetotoxic effects of dincseb
administered ip to Swiss-vebster mice during days 10-12 of gestation. - This
appears to occur through a decrease in the metabolic inactivaticn of dinoseb with
24 hrs of food deprivation and an increase in wetabolisw after 48 brs of food é
deprivation as evidenced by a reduction in the rate of disappearance of plasma.
radicactivity or an increased rate of disappearance of radiocactivity from the

. liver, respectively. Administration of SKF-525A also enhances the toxicity of
dinoseb while phencbarbital decreased it. These effects are mediated through
yither an inhibition of mstabolism of the dinoseb or an enhanced metabolic effect
in the liver, FEvidence in nonpregnant mice supports these findings. The altered
enbryotoxicity from food deprivation is not sppavently due to an altered vzlume
of distritution since food deprivation hed no effect on the percent body water
determined undsr fasting conditions. The study is Core Supplementary data,

The effects in femals mice of high and los envirommental tewperatures on

i

maternal 1 toxicity of dinoseb and on dispesition of 114cidinoseb were

reported he and Gibeon (1375; JROFIZ). There were ro differences in

the rabs arance of radicactivity fromn plasma, liver, kidney and lung g, "%
for mice 24 or 32%C. The authors had shown, in the same report, that it
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increased embryotoxicity would occur if the body temperature of the dams were
elevated to 32°C. Based on their findings with nonpregnant females, they suggested
that the increased embryotoxicity was not related to an inhibition in the rate of
disappearance since there were no differences in this parameter for mice kept at

24 or 32°C, They also noted that, while caution was necessary in extending the
pharmacokinetic results from the nonpregnant to the pregnant situation, a previous
‘study (Gibson and Rao, Fd. Cosmet. Tox. 11:45-52, 1973) had shown that the disap-
“pearance of dinoseb fram the plasma of pregnant and nonpregnant female mice was
not different. This study was Core Supplementary data.

In'a letter to the editor, Henneberg (1964; MRID 60767) reported on the
absorption curves(UvV) of metabolites found in the livers of rats poisoned with
dinoseb or from incubation of supernatants of liver where dinoseb (DNBP) was added
(in vitro). The authors concluded that the primary amines are the prcducts of the
metabolism DNBP and that the enzymatic reducticn process of this herbicide mainly
occurs in the liver. This study was classified as Core Supplementary.

Ernst and Baer (1964; MRID 33636, MRID €0766) studied the metabolism of dinc-
seb and its esters (DNBP-acetate, DNBP-1,1-dimethylacrylate) in rabbits and rats
following single oral doses. They observed that free DNBP, its acetic acid and
1,1-dimethylacrylic acid are transformed in the same way in the rabbit and the
rat: side chain oxidation and 1-NOj reduction with hydrolysis of the ester.
reduction products (amino compounds) of DNBP or its esters could not be demonstra-—
ted in the urine of rats but were present in rebbit urine as 2-sec-butylamino-4,6-
dinitrophenol, as well as up to 60% of the total excretion preducts as an o-glu-
curonide of this compound. This may be due to formation of the glucuronice through
a reduction of a nitro group in the rabbit, which doss not occur in the rats due
to inhibition of the nitro group. Excretion of the parent canpounds was greatest
during the first 48 hours after administration of DNEP or its esters. By day 10,
around 132 of the amount excreted during the first 2 days was still being excretec.
These data were designated Core Supplementary.

Edgerton and Moseman (1978; JRDI06) analyzed feed, fat; liver, blood; urine
and feces after giving rats diets containing 50 and 200 ppm of dinoseb. Blcod
was the major tissue site for dinoseb concentration., There was a proportional
increase (4x) in dinoseb residues in adipose tissue and liver with blood exhibiting
a three-fold increase when the dinoseb concentration in the feed was increased
frem 40 (50 ncominal) to 160 (200 nminal) ppm. This study is Core Supplerentary
data. :

A data gap exists for a general metabolism study conducted according to cur-

rent guidelines.
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B. HUMAN TOXICITY

1. Acute efrects

Dinoseb(DNBP ) has pharmacological and toxicological actions related to the
extreme stimulation of metabolism due to the dissociation of carbohydrate oxidation
and phospnorylablon at the cellular level(Smith, 1981; JRDI22).  This uncoupling
results in general cellular over-activity producing widespread metabolic upset
associated with fatigue, excessive sweating, thirst and loss of weight. ~Dinitro
compounds, or their metabolites, can cause some degree of ‘hepatic and renal
damage and produce neurotoxic symptaus varying fram mild personality changes to a
toxic psychosis with convulsions. Elimination of dinoseb turns the feces and
urine a bright yellow. Also, the skin »ppears very active in the excretion of
dinitrophenols and yellow staining of the skin and hair and nails is cammonly
seen in severe poisoning.

Smith (1981; JRDI2:: has repcrted on the suspected poisoning of a sélf—employed

farmer from the spraying of a contact herbicide containing dinoseb. The farmer
repaired a clogged jet on his sprayer (while it was running) without any protection
for his hands. Initial symptems of poisoning were headache, malaise, lassitude
and sweating, and yellow staining of his fingers. During the next week the
patient experienced anorexia, bouts of excessive sweating and shivering, pains in
the abdomen, excessive thirs*, restlessness, inscania, loss of weight (1U0kg) ard
generalized yellow staining of the skin and sclera. He also developed respiratory
symptans such as shortness of breath and hemoptysis and personality charges,
Admission to a hospital revealed flushing, dyspnea, spasmodic coughing, dullness
at the pase of the lung, and crepitations. The urine was discolored yellow.

Liver furction was impaired and lung function tests indicarted a considerable
reduction in forced ewpiratory volume in one second (F “Vle 51) and fcrced vital
capacity (FVC-3.51) as compared to predicted values of 4,1+.5 and 5.1+.58, res-
pectively. The transfer factor was 22.1 ml/mm Hg, the rormal being 70 (s

5.1). At the end of one week in the hospital, his clinical conaition hdc 1wp:oved
but at discharge his liver function tests remained abnoyrmal. Some two weeks
later, he still complained of lethargy, night sweats and forgetfulness. By 10 to
12 weeks the farmer had no symotomJ but at six months his blocd urea was elevated
(7.9 mwol /1, normal range 3 5-6.5 nmul/l) ’

A human fatality from dermal exposure to dlﬁ@beb (51% a.i., dincseb as alka~
nolamire salte of ethancol and isopropwnol series) during its use in an agricul-
tural setting in Texas has been reportad (Memo re: infommation on farmworker
death; Sept 28, 1983; N. Dyer to D. Campt; includes autopsy report from Texas
Dept. Agr.: PA-83~110). A famwocrker, who was an illegal alisn, was exposﬂd from
leakage onto his back from a backpack sprayer. Dermal exposure through the hards
and feet also apharently occurrad since yellow stainsg were chbserved on these skin
areas. The man exparienced toxic sywptoms typical of dinitropherol po*sonlxg
including fatigue and headache during the afternoon and evening on the day of ax-—
Losureg The worker was hoopltallzed that evening and died within a half-hour

£ his admission.

DANGC {Zmmethyl-4,6-cdinitr
to preduce eight cocupationa

ophenol), a close analog of LiBP, was raporied

1 deaths during the period of 1¥46-1931 in Britain
armcag pesticide spraying contractors' enployees (Edson, 1969; JRDIVT). Dip
{(dinitrophenol) itself hag bean reporreq to e involved in U eccigental polsonings
guring the perica of I%eo to Uctowsr 188U (Pesticlde Monitoring Systen:; Report




005421

-19~ ok

No. 384) including one human fatality (11 year—old bcy who died after he appar-
ently was sprayed with pesticide in an undescribed ‘agricultural job-related in-
cident).

In response .to an inquiry by J. Ward of the Pasticides Regulation Division
(August 16, 1965), the Dow Chemical Company submitted occupational information
regarding the medical experience of their employees with dinoseb (Lynn, 1965;
MRID 90368). A letter was submitted which indicated that their Medical Depart-
ment. had maintained surveillance over workers in the dinitro manufacturing opera-
tions since 1944. Examination of the workers for basal metabolic rates (BHRs),
blocd studies and cataract formation (1954, 1955) was reported as within normal |
limits except for an episcde in February, 1956 of over-expcsuré, apparently to ‘ .
DNOC, which produced symptams (kind not steted) and high BMRs in several men. No
additional ill effects were reported by plant physicians in the dinitrophenol
operation since 1950,

In a rtollowup submission to the previous letiler, BMR and time—weighted
average exposure (IWA) data were supmitted to J. Ward (Lynn, 1966/MRID S0U3U0;
Dov Chemical Co., 1956/MRID 1.43£5). (The value of the data is questionable
since average BMR values tor workers were not determined prior to tnhe time the - i
workers were believed to be expcsed nor at the time of exposure). The maximum ,
BMR value considered by the registrant as normal was stated as +iU%. Review of ‘ §
the data (single page of intormation) indicated elevated BMR values for several
men during the testing pericd of 7/20/54 through 5/28/56, including values of
+48, +18, +46, +25, +11, +39, +33, +13, +27, +40, +17 (represents individual
workers). TWA values for the same time period (during production, annual) were
given as well as blcod ccncentrations(ug/ml) fr 1 Jarcary. 1356 on. THA values & .
ranged from 1.0 to 5.7 mg/man/day during production and from 0.14 to 3.2 ng/man/day .
annuelly. Bleood values ranged fraa 1.2 to 9.2 ugAul. The exposures apprared to .
diminish somewhat after January, 1956, althcugh the representative nature of these
data ig unkncwn.

2. Ocular effects

A report was submitted by Dow Chemical Co. regarding the results of ccular
examination of workers employed in the manufacture and handling of ainitrcphenols
(Gav, 1951; MRID 67701, 90363). The report indicated that 28 men were exposed
tey DNEP and dinitro-o-cyclchexylphenol almost continuously for 5 years during
their work period. Exposures were sufficient to cause yellow staining cf the ?
clothing, the skin and hair. No ill effects were veported, Fifteen of 18 inen
who were employed at that tims in those operations(3 with 5 years' exposure, Z
with 15 to 18 months'® exposure, and 10 with 2 to 9 months' exposure) were examined
by cphthalmologists who reported no ccular abnormalities attributable to chemical
exposure. Four other ex-employees {20-39 months' exposure) were also reported Lo
have no ocular eftects . No individual data were submitited in this report.

o
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II.  DATA GAPS

Dinoseb (2-sec-butyl-4,6~dinitrophenol}) is registered for use as a nonselective
herbicideé- for preemergent and postemergent weed and grass control in agricultural
food crops, and noncrop areas, and as a preharvest desiccant in varicus seed crops.
Therefore, the following rcutine or special Guideline toxicology studies are
required for registration{ those which currently are data gaps are indicated by
an asterisk):

Acute testing

. acute oral toxicity

acute dermal toxicity
acute inhalation toxicity
primary eye irritation
primary dermal irritation
dermal sensitization

5

GOy UT e W RS
-

.

subchronic testing

* 1. 2l-day derﬁaiutoxicity

Chronic testing .

chronic feeding-2 species: rodent and non~rodent
orcogencity-2 species: rat ard mouse prefsrred
teratogenicity-2 species

. reproduction-2 generation

.

e
wed A
o L DN b
N

Mutagenicity testing

* 1, gene mutation: bacterial tests acceptable; mammalian test requirasd
* 2, structural chromoscmal aberration
3. other genctoxic effects

Special testing

* 1. general metabolism
2. testicular toxicity

5%

Based on an assessment of the toxicology data base for dinoseb, completed
in this Standard, all of the above studies which have an asterisk are currently :
data gaps. It is highly likely that the submitted mouse oncogenicity study may ‘ |
be upgraded to Core Minimum classification and thus fulfill the requirement for : >
an oncogenicity test in one species. Tt is the reviewer's understanding that
teratology studies have been conducted in both the rabbit and rat, and the rabbit
study has been received by the Agency (letter of Dec. 11, 1985 from D, Lawatsch,
rican Hoechst Corp. to R. Mountfork, EPA; J. Stone, personal cornunication)
cse studies may fulfill the requirsment for teratogenicity testing. The rabbit
dy will be reviewsd in an expedited manner and included as an addendum to the

seb Registration Standard. An additional special requirement for dincsed is
need for a 21-day fermal toxicity study. Justification for this requirement

N
po
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is based upon accident reports of human fatality/morbidity incurred subsequent to
dermal exposure. - Finally, a special reprcductive study for testicular effects is
required hased on the findings of testicular atrophy in rats exposed to Dinosed as
reported by Linder et al. (1%; JRDI14). This last test could be incorporated
into the. protocol for a 2~generation reproduction test.
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‘ninety day dog study (unidentified in the files) with a NOEL of 100 pya (2.5
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ITIT. TOLERAWNCES AND TOLERANCE REASSESSMENT
The original PADI of 0.0013 my/kg and purlished tolerances are based on a

mg/day) and a safety factor of 2000 ppm (memo of G. Burin to H. Jamerson, 10/12/
84). A copy of the approved permanent tolerances is presented in Appendix V.
Review of the Dinoselr data base for this Registration Standard indicates that,
while there are no studies with at least a Core minimum classification which

would allow the setting of a new ADI or PADI, there are two Core Supplementary
studies: "a chronic mouse feeding study (Brown, 1981; JRDIO3) and a rat 3-generation
reproductive study, which are appropriate for setting a provisional limiting
dose(PLD). Since both studies utilized the same dose levels (0, 1, 3, 10 mg/kg/day)
and the chronic study was reviewed primarily for oncogenicity, the LOEL of 1
wg/kg/day set in the reproductive study is deemed more appropriate for use in the
PLD calculation. ~

Calculation of the PLD:

Using the LOEL of 1 mg/kg/day for reproductive toxicity and a 1000-fold
safety factor, due to the lack of key acceptable studies, and an additional 3~
fold factor because there is a LOEL and not a NOEL, a PLD of 0.00033 mg/kg/day
is determined. The MPI (maximal permissible intake) for a €3 kg human would be
0.0198 mg/day.

Published and unpublished zpproved tolerances currently utilize 71.36 % of
the DPADI of 0.0013 mg/kg/day.  The tolerance reassessment, by reguiring the
substitution of a PLD for the current PADT, will result in the vtilization by
the currently approved tolerances of 270.3% of the PLD. It is recommended that
no further new uses or tolerances be granted until all data required in the
Standard are submitied and evaiuated, and all toxicological issuss, e.g., tera-.
togenicity, reproductive/testicular effects, presence of nitrosamines and lenti-
cular opacities, have been resolved.
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IV, TOXICOLCGICAL ISSUES

A. Acute toxicity

Dinoseb is hazardous to humans and animals as evidenced by the reports on
accidental poisonings and fatalities (see Section B. Human Toxicity), as well as its
placement in Category I because of its acute oral toxicity. Therefore consideration
should be given to providing sufficient protection from accidental spills of the
nesticide onto the skin or excessive exposure by inhalation during its use. -

B. Immunotoxicity ' T

As noted in the toxicological summary and study reviews, there is some
suggestion that immune system corponents may be adversely affected by exposure to
dinoseb. In studies in hamsters, dinoseb appears to intertere with the develcp-
ment of normal delayed type hypersensitivity response and pay cause some suppres-—
sion of circulating antibody in test animals{ Dandliker et al., 1980; MRID
134602). Another suggestion of immune-reliated toxicity is the cbservation in
a mouse oncegenicity feeding study of & consistent, treatment-related increase
over control incidence of thymus atrophy (Brown, 198l; JRDIU3) at all dose levels.
in poth sexes, there was an involution or atrophy of this tissue which appeared
Lo be scmewhat predomlnant in the females as contrasted to the meles., Eflfects of
dinoseb on the human imnune system are unkncwWwn.

On the basis of these preliminary observations, it 1s recomended that cur-
ing subchronic and chronic testing special attenticn be paid to the thymus, liver
spleen, bone marrcoe and cellular comporents of the imniine system, e. g., LOClqopnl_s,
~irculating lynphocytes, mohocytes, etc,  If there are cbservations cof dose-
and/or treatment-related =2f{fects on orgen, ovrgan-to-body weight ratins, cr other
varameters, then consideration should be given to the appropriate histopathological
oreservation of these tissues. Consideretion shculd be given to pericdic measure=
vent of circulating serum immuncoglcobulirns.

C. Lenticular opacities (cataracts)

Dinitreophenols have been associated with lenticular cpacities(l.o., cata-
“actg) in humans since their use in the 1930's as weight reducers and are catarac-
“ogenic. in duckl‘ugs and young rabbits ( Hayes, 1982; JRDIZ26). Lenticular cpacities
nave been reported in repeated-dose studies (a few days up to 48 days) in Pekin
ducklings (Spencer et al., 1948: MRID 90374; Tucker and Bennett, 1967: MRID
114963), in a 90-day study in beagles {(McColiister et al., 1867:MKRID 114362), and
in a mouse 2-year feeding study (Brown, 1981; JRDI03).

No special testing is required for a cataractogenic etflect since it has been
Jemonstrated alrsady in several species. One ot the data gaps reguirez a chronic
~oxicity test in a nonrodent; usually the dog is utilized, Chronic testing
woutinely includes an Optthdlmno1CG1cal examination pricr to test adiinistration
and at terminaticn ot the study in at least the high dose and control groups.
Phis examination should be expanded to include all dos2 groups and an interim
sxamination of the dogs pricr to study termination. If cataracts are chserved,
~nen gross and hiscopathological examinzticn of the eyes of all animals shculd be
serformed, wirth special emphasis placed on examination for this etffect.

ol




D. Teratogenicity

ninoseb has been shown to produce teratcgenic/embryotaxic effects following
intraperitoneal and subcutaneous injection or oral intubation in mice (Gibson,
1973: MRID 57711; Preache and Gibson, 1975: JRDI19; Kavlock et al., 1985: JRDI13}
ind in in vitro rat embryos cultures (Beaudoin and Fisher, 1981l: JRDIO2). Post-
sartuin. effects such as decreased fetal body weights, and histological changes:in
" the liver and Kidney of rat pups have also been observed (McConmack et al, 1980;
JIRDILY) . No acceptable teratology studies are available for the establishwent of
3 WOEL for teratogenic/embryotoxic effects at this time. However, it is the
-aviewer's understanding that teratolcogy studies have been conducted in both the
cebbit and rat and the rabbit study has been forwarded to the Agency (letter of
dec.ll, 1985 fraa D. Lawatsch, American Hoechst Corp. to R. Mountfort, EPA; J,
stone, personal cownunication). An expedited review of the rabpit study will
2 performed and included as an addendum to the Kegistration Standard. R

E+ Oncogenicity

An equivocal respense for oncegenicity was noted in the liver of mice (Brown,
1981; JRDIO3). It was reported that a statistically significant (p<0.05), treat-
nent~, but not dose-related increase in liver adenomas and adencmas plus carcinomas
ias found in treated female mice when the controls were compared against treated
iice. Also reported was a statistically significant {p<0.05), treatment-related
‘ncrease for combined data for these neoplasms (all lesions in both sexes) when
sompared against the combined control male and female incidences (all lesions).

e treated males did not have any statistically significant differences. The
study report also noted that in both sexes combined, the incidence for adenoma in
-reated mice apprcached statistical significance {p<0.1), 2n additicnal siatis-
‘ical anzlysis by the Toxicology Branch Mission Support Staff(MSS) supports the
udy author's evaluation (see DUE.R. for the mouse canccgenicity study) of the
skatistical significance of the liver adenamas in the female mice. Historical 4
iata supplied by the test laboratory were also evaluated and did not change the b

‘asic cenclusions of the study report for oncogenicity in female mice liver ade-
OImas.

since the tumors were noted only in the liver and were benign, the biological
ignificance of the increased incidence is unclear. Other points which argue
wainst oncogenicity are: 1)the lack of a dose response effect, 2) statistical
igniticance in only one sex and 3) no decrease in the latency perioa for the
sevelopment Of tumors.

This study was classifled as Core Supplementary data. It should be noted
hat while a rat chronic feeding study failed to shos an oncogenic effect, there
ere significant deficiencies in the study, including the lack of camplete histo-
:athological data, which made the study Core Invalid data and which precluded an
Jequate evaluation of binoseb’s oncogenic potential in the rat (Piccirillo and -
anas, 1977; MRID 25582}, ’

No additional recomendations are made at this time. The oncogenicity cf
inoseb has been censidered in an abbreviated review by the Tozicoleyy Branch
‘ser Review Committee(see Appendix VI). The Comnittee tentatively concluded
nat Dincseb is a C C cncogen based on the positive liver tumor incidence

srale mice. No rish assessment 1s recammendad at this time,

-
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F. Nitrosamines

Formulations containing the alkanolamine salts of Dinoseb may present an onco-
nic hazard due to the presence of N-nitrosamines, primarily N-nitrosodiethanol—
ine {NDELA), which has been reported at concentrations cof 200 to 300 ppm in
ctain products( MRID 25579; MRID 70514). Apparently, this is a potential hazard
lated only to formulations with alkanolamine salts (memo of Sept. 22, 1983 from
Bredley to H. Jamerson) and the use of alternate formulations w1ll eliminate - . b
2 possible éxposure to high levels in such formulations,

G. Testicular/Reproductive Effects

s discussed under the reproductive summmary section, dinoseb(0, 75, 150,
3, 300 ppm; administered in the diet..for an eleven—week period followed by a
-week recovery period) resulted in dose-related effects in male rats of dimin-
wed body weight gains, cecreased organ weights, mortality, decreased reproductive
~formance and fetal viability, decreased sperm number in the testes and epidid-
‘s, and altered sperm morphology (Linder et al., 1982; JRDI14). Based on the
wdings of testicular toxicity and the lack of a NOEL in a multi-generation re- .
>duction study, reproductive toxicity teotlng, which includes testicular effecis, ‘
»uld be performed. ,

H. Structure-Activity Relationships (S2R)

Dinoseb is structurally similar to dinitrophenol (DNP) and a number of other
+analogs which have a similar metabolic action of stimulation of oxygen consump-
:n through an irhibition of owidative phosphorylation (Hayes, 1982; JRDI2G). A
mary table of toxicological endpoints is presented beliow.

Dinoseb along with NP and diniwro-o-cresol(INCC) are quite toxic being in
c2gory I or I1 fer acute oral toxicity. Due to their larger side chains, which
uce their rate of absorption, 2-sec~butyl-4,6-dinitrophenyl-3-methylcrotonate
napacryl) and dinitrooctyl phencl(dinocap) have lower acute toxicities, al-
ugh it should be noted that the intravenous LDsg in male rats for Dinccap is

ro/kg as compared to a LDgg of 40 mg/kg for Dinoseb in rats (oral intubation).

Gonerally speaking, the DNP analogs are reported as cataractogenic in humans
i a number of animal species, including ducklings (a consigstent observation), :
ckens, dogs, mice and rabbits. Interestingly, rats appear to be refractory to
cataractogenic effects of the dinitrcphenols,

Another consistent findings is the observation of reproductive/testicular
acts for Dinoseb, d*nicrogﬁenul and other analogs. Although binapac:yl did !

show any reprocuctive toxicity the dosage tested was relatively low. The SaR
a also suggests that dinitrophencl analogs may be teratogenic, althouch test
w1lts have only been reported for two analogs, Dinccap and Dinoseb, at the pre-
¢ tive,

fincdings relat
ting is required to

ﬂnxCl*y ard mutagenicity are inconclusive, Additional
these issues. . :
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P.  Nitrosamines

Fermulations c*nfalnxng the alkanolémine salts of Dinoseb may present an onoc—
genic hazard due to the presence of N-nitrcsamines, primarily N-pitrcsodietharcol-
fvdne (NUELAY, which has been reoorted at concentraticons of 200 to 30U ppm in
certain products{ MRID 25579; D 7U514). Apparently, this is a potential hazard
related only to formulations thh alxanolaming salts (memo of Sept. 24, 1943 from
M. Bradley to H. Jamerscn) end the use ot alternate formalavions will e1lmlﬂutb
tne possible exposurs to high levels in such formulations.

G. Testicular/Peproductive bffects

As discusssd uncer the reproductive summmary section, dincseb (0, 75, 150,
225, 300 ppm; acmlnlct red in the dier for an eleven~week pericd ﬁollcmed by
16-week recovery pericd) resulted in dose-related effects in male rats of dimin-
ished bocy a@leﬂt gains, cecreased organ weights, mortality, GQFLEdS€q reproguctive
performarce and fetal viability, decreased spemm number in the testes and epld:
ymis, and altELeg sparm morphology {(Linder et al., 1982; JrDIl4d). Based on the
findings of testicular toxicity it is recommended that a special study of at
jeast three months' duration be performed to establish a NOEL for testicular
effects.

H. Structure-Activity Relationships (SAR)

Dincseb is structurally similar to dinitrophenol (DWP) end a nuuber of other
DMP analogs which have a similer metabolic action of stimulatica of oxygen consamp~

tion through an inhinition of oxidative phogpfOLylatlcn (Haves, 198Z; JRLIZE). A
s of roxicological endpoints 1s pressantec Delow,

3 55T

3 UnTTa
i ng with DNP and dinitoo-o-cresol(hOC) are e guite toxic ceirng in
Category 1 or ror acute oral toxicity. Dee to thelir la”ﬂ@r side cﬁ:ins, whnich
requce thneir rate of absorption, 2-sec-putyl—4,b-alnitrophen jl J-pethylcrotenate
(oinapacryl) anz cinitrooctyl pnenol(cinocap) have lower acute oricities, al-
thousn it shoulc be notea that the intravencus Llsy in male rars tor Dinccap i

O

is
2.3 mg/kg as compared to a Lisy of 4U mg/kg for Dinoseb in rats {oral intubaticn).

Generally speaking, the DNP analogs are reported &s cataractogenlc in humans
and & number of antrax species, including duckl lings {4 consistent sfsgr“'*xcn),

chickens, cogs, mice and rapdits. Interestingly, rats appear to oe refraciory oo

(O

the cataractogenic effects of the dinitrophenols.

Another cen sistent findings is the observation of reprcductive/tECt*culaf
effects for D n3s0g, dinitrophensl ana other analogs. Althouch osinapaceyl did
not show any reproductive toxicity the dosage te sted was relatively low
cata also suggests that dinitrophencl analogs may be teratogenic, altnc

results have cnly bzen reported for two an@logs, Dinocap and Dirosed,. 2t rhe pre-

sent time.

oncogenicity and mutagenicity are incenclusive.  Addizicnzl
iy these 1ssues.
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Acute Produces  Cnccgenic/ Reprcductive/
Structural Analog® Toxicity  Cataracts? Mutegenic  Testicular Teratocenic
O-R
R {13 NO»
(e) | /
Benzene(2)
{Sirirng (3)
(4}
NOy
Dinitrophzsnol Category Yes:humans, Under test Testicular hot tested
{2,4~-Cinitro—; I-11 ducklings; in NIP(FY atrophy in
R & R'= E} chickens 85) for rats
mute
2,4-Dinitrocrezol Category Yesihumars, Chromesoral — Babryss in— ct tested
(I22C) I ducklings  aber. pos. creased carom—
(k=H; R'= CH:) in vitro, scmal aber.;
in vivo cdamaged sperm
in mics
Category Ne:rats, Net tested Yo etrsct in oot tested
II-1IT dogs 3-gen rerroe
at 50 prom{elT)
N rats
Dinitrooctyl prencl Category — Yes:duck—  Incon for Decreased ccn~ Incon:iild
{Dinocap) IT-I1I lingst, orcoT/pes.  cepricnd male ot tested,
{ Rs=C~CH=CH-CH7ys rabbitst, = & neg. for fetotoxicy

R¥=-{CHy)g5~CH3)

X s
(Ccoastiy

muLasy

or ferale ei-
ffectt{rats;

in mine,
e Py 4 e
raubits,

+/= in rats

2-sac~buryl-4,6~ Category Yes:hvmans, Incon for Ve GiCelreassa vas in rice
dinitro rhenol I ducklings, c¢nco in pup wLs/ca- by ip & oral
(Dincse) dogs,pice mice/pos.t  creased sperm
(R= H; 2 position= & neg. ICr ot & morono-
sec-Dutyl) mabat locy
FTInEOrmESlOn TaKen from Eayes, 1982: oRUIZG or EPL revievws :
of 2 ccular toxicity studies with Karathane; . Buil to J. kllen
0 i &

0 vEAr GOy study's
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TARLLE A
Ih GENERTC DATA REDUHTREMENTS - FOR - DINOSEL

ST mSmmmISIm I I Teds WPA Uave Data Must Additional
Toy Snkisfy This Data Be Submitted :
) i/ Use 2/ Wypirceent?  (Yes, Bibliogiraphic Under FIFRA Section -
ata Requirement " patterns _ No or Partially) ___Citation 3(c)(2)(B)?3

IS8, 14N e coins_xy

ALUTH TROTIHG .

81-1 - Acute Oral — Rat TGAL AR Yes §0370;67698:60749 NO

B1=2 -~ Actto Pernal TOAT AB NO Yes

$1-3 - acute (nhalation - Rat TGAL aLB NO Yes
§1-4 - By Irritation - Rabbit TGAT AL No Yes
B1=5 - pxymal frritation - Rabblt TGAL AB NO Yes

Dernal Sensitizetion -

Ghitees Py TUAL AN Ny ‘ Yes
4/

B1-7 - Acute Delavad TGAT ALt WA N/N

Mo otoxioity = Hen

SUBCHRONTC PESTING : * ' \

B2~-1 = 90-tuiy Pooding - 5/
Revdont TOAT A3 O No

note-rodont . TGAL AL O ) No

127redn




.i'/”\\“i;;}' .’P\
1 UBENPRLC DATA R REMENTDS FOR DINOSED

Dioes EPA Have Data Must Additional
To Satisfy This © Pata Be Submitted

1/ use 1/ Reguiroment? (Yos, yibliographic Undor FPIFRA Saction
Pata Roquirenent : Cesposition  Pattern — No or Partislly)? Citation 321y

158.135 Toxicology (Cont.)
2-2 ~ 20-Day Doonal- TCAL AR NO JRDI22 Yes
H2=3 = a0=Doy lormad- TEOAT A N ‘ N/A

(P S by Prdialat foie o BLS7%! AH H/A NAA
Rat

Wi~ -~ Yt-hay Reurotoxicity- TOAL Al N/A : N/A

CHRONTC "PRSTING: A

83-1 ~ Choonde Toxicity ~ . .
CEedent TOAT S AB NO - Yos

Mo ey o ‘ TOAT AR NO ' Yas

#13-2 — oneogenicity Stady -

Rat V TCAL AL NO y ' Yes

MOs0e

AL No ' 25582 ' No

$3-3 - Teratogenicity -
bt TOAL AL No o A You o

Rabhit, TUAL AR NOS s Yes >

g4 - Ruproduction, ' TUAL A N Yes
2ogunc il ion




TABLE A

f{‘) GENERIC DATA RECUIREMENTS  FOR DINOSER
o CormTmoemmmm TGS WA Tave Data T Must Additional \
T Yatisfy This Nata Re Submitted
1/ uUse 2/ Requirement? (Yes, ninlicgraphic Under FIFRA Section
dater RN Ui Lanit, Ltion o pPattern  NOooF paptiollyy LCitation St (,4'21))('}%“)'?’{/, s

1158135 Foxictlogy

(oant Eoued)
Mt ﬁ'A{;l‘fN (CITY TESTING

342 « Corne Mubation TGAT AB rartially 1226502,5000139, 24501, Yos
JRDINAR;IRDILG '

#4-2 - Chromoscnal Aberration TCAL A,B NO Yes
Bi-2 - Other Mochanisms of TGAI A ves 132502,5009139,24901 ; No
Mot agenieity 24901

SPRCTAL PESTING

Hhel o Geteeral Metalid fsw PAT OF PALRA ALt Wiy Y
G- - laarosUic Animal Safely Chotve A MR . N/A

1/ Composition:  PAL = pure active incredient; PAIRA = Pure active inaredient, radiolebelled; \Choice = Cholce of scveral
tesl sulvitances detennined on a case-by=-case basis,

2/ he use patberng ave cotded an Lollows: A-lerroslrial, Food Cropy Delervestrial, Non-vood; Cenguatie, Food Crop;

PDEAquat ¢, Non-Fooki: B=Groerhoose, Food Crop; p=Grecnhouss, Non-Food; G=Forestry; fi=Domestic Outdoor; I=Tndeor.

3/ Data must be sulmitted no later than six menths after the publication of this Standard except for the following tests: '

@21 wonthny B3-1742 months g 83-2/42 wmonthesg B3-3/712 months: 83-4720 monthy; 84-2/10 months; ‘BH~17/14 months. g

47 thore in no sviceniee, hacod on Digmanhia chemioal strcture, o sugogent rhat Dinesch ig g nonratoxi o compound.

b/ Subchronic oral stdion are unnecessary sdnee ehronie atudics are required Lo support permanent tolerances.,

b/ Pt ore Llodiegs ol an ebtect of Dinoseb tn the hanster of Interterence with tie developnent of normal delayed type
hyporsensitivity responso and possiblae supprossion of aivsulating antibody, as well as the ohaervation in a chronic
mouse study of an apparent tireatment-related increase over control incidence of thymus atrophy. Therefore, special
el 1 on fmano-relatad tissues {spleen, thymus, liver, bone marcow, blexx) in the histopathological examination
P regquiimd, Porindlo peasuramoant of clreulating sorua e lobuting ducing tho atudy shouid alnn bo consideroed,

(N

Tsd




Lieaotipater, PO peHTRe A A AR PR

6/

7/

8/

{contiray ) :
o askdition, e b thn ebnorvation of lonbioular opyici Fiesg in soviorsl apwserion (imenage , duck g, rabbita and doags),

ontablistment of the dose-related effects of dinoseh on tenticular opacities{cataracts) is required,
Ttois highly probable that tho mouse study will be upgraded to Core Minimum and thus tulfill a requirement for ot

ppeecion, the moto,

Based on the findings of significant testicular toxicity in the rat, including decreased sperm number in the testes
and epididymis, and altered spemm morphotogy-—which did oot return to normal values abter a lergthy (16-woeek) recovary
poviod, o spoeial Lest o establish o NOEL Por besticular offects must boe perfonmed,  This test may bo Lncorporated
inro the protocel for the repreductive test, and approval of the protocol by to the Agency prior to initiation of

the study.
3/ Aceupleble studios in baclterial assays were negative bub no studies in mammalien cell assays wore performed,
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ACULY TEEEING

111 Avnte Gral - Rat M

gi-2-acuty Dennal Mp

i Actib Tnhalalton-Rat, M

Bl-4-Primary tye Irritation- MPp
Rashit

f1-5-Prinary Dormal Ivritation it

81-6-Demal Sensitization PP

1/ Composition: Mz Manufacturing-use product
2/ Data mnst subsalnted no lator than

DATA RS G/ HARNTS POR MANEFACT

6 months arter pmbi ication of this

ALK

FRING-LSE PROIZICTS CONTAINING DINOSED

T Ges EPA Have Data
To Satisty This

Must Addition
Data Do Subind

al
ttod

fenpud poment? (You, piblicgraphic Undar FIFRA Buchion
__No or pPartially) ) Citation e (2 (1) 24/
Yo G0370;67698; 60749 Ne
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Stugy Title:

 Feference:

Testing Facility:

Final Report No.:

Final Feport Date:

Study authors:

Sponsor:

Test Material:

L vels:

i
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-STUDY EVALUATICN

1 ’§

“Seyondary Faviewer

Tue acute oral fcxicity of 2-sec-butyl-4,6~dinitrophencl
to rats, guinea pigs and chicks :

MRID 90370

Bicchemical Research Department, The Dow Chemigal Conpany,
Midland, Michigan -

pot stated

Not statsd

Rowe V.K., et al.
Dow Chemical Corpany

2-sec~Buzyl-4,6~-dipitrophenol dissclved §n olive oil apd
smulsified with 5-10 percent um arabic

0..005 to 0.060 gm'kg

Rats(whire, maturs), guinea pigs{matura) from s
chicks, strain New

of acs

Houopshiz

Wi

from the laboratory;
aproximately 3 wesks

e

)

at
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METHOLS 2

single crzl foses of 2-sgc-butyl-4,6-dinitrophernol (DWBP) were administersed
by intunztiecn to mixed sex groups of rats (10 to 20/cose), guinea pigs (5/dose),
and chicks 17 to T/dose}. The volume of oil administersd to any species was us-
ually 1 mi but nutkmure than 4 ml. Mcrtalities of animals were recorced; animals
‘wer% chserved vp to two wesks. The acute oral LDgg values were determined with

heir 95% confidence ilnlta Iy the methed of Litchfield ana Wilcoxen (1949} along
wit. the slege function.

Coments:

1. Test substancs not adecuately ident'fied.

2. umber of arniralfsex/dose not completely ifentified.
3. Unslear whether or not the animals received the same volume of dosing solution.
4. No c¢liniczl, individual animal weight or necropsy data submitted

REETL NS IORS /RECAENDATIONS::

7 i e b Hoh D

Toe follzeding acute oral LD3g values were determinad:

L=z {93% C.L.) siope functiont
rats C.L4010.632-0.050)% 2.00
guirea oigs 3.0251 u@040~0.331) 1.42
chizys 0.02605.013-0.037) 1.?7

Ji'coxﬂ test for perallelism of two lires and estimate of
ted that DNEP was mora2 toxic to suinea pizs and chicks than
gs and chicks had sirilar acute toxicities and dose-response

Tale srofy ie Jemignated es Core Supplenertary data based cn the comments for the

i




Study Title: -
Reference:

poiimfaiaunieSnEn e 3

Testing Facility:

Final Report No.:

Final Report Date:

Study Avthors:

EE?K'XSC‘E." H

Test Material:

Dose Levels:

Species:

[, , G $ :) "3‘: 2 1
| e / e
STUDY EVALIATION {\! v

S-e\é)cndary Reviewer

acute toxicity studies in mice

MRID 60749

interuati«onal Research and‘Developmznt Corp.
IRDC Wo. 133-032

February 8, 1963

Wazeter, F.¥, and Long, J.E.

Do Chemical Corpeny

DMBP{AGR. Yo, 150%3-BO; 2-sec-putyl-4,6-dinitrophenol
and analogs); cnly DNBP test rsvie

Dosage levels ranging from 14.7 to £8.1 mg/kg

Mice, albino males; Charles River strain

Facn

A

N
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METHODS;

Mice of 18 to 24 grams weight were housed five per cage with fopd and water
available ad libitum except during a six-hour fasting period prior to compound
‘acministraticn cduring which food, but not water, was withdrawn. ' The test compound
was diluted with corn cil (Mazola) and administered orally. The volume was main-
tained constant at one ml per 100 grams of body weight.

The mice were observed for phamacodynamic and/or toxic signs and mortality

~continucusly for five hours immediately following compourd administration, and at

least once daily thereafter for a pericd ci ten days. -

Comments:

1. Test substance not aCequately identified.

2. only males were used; females ccould be more sersitive.

3. animals not observed for 14 days after deosing.
4. Ko individual clinical, animal body weight or necropsy Cate provided.

RESULTS/CCNCLISIONG/ RECCHMENDATIONS :

Orzl dosing resultzed in the following response {ceaths): 4.7 mg/ks=1/5;
21.5 mg/kg=0/5; 31.6 mg/kg=C/3; 46.4 mg/kg=4/5; 68.1 mg/kg=3/5. The LDyy was {
calovlated as 41.4 with 95% confidence limits of 35.5-48.2 ng/kg. §

A freguent clinical sign was salivetion of the mize soon after cosage ad- !
ministration {within five heurs) and at the three highest deses, reduction in &
gereral activity., One high dose mouse showed reduced zardizc and respiratory E
rztes. ' L

g .

Thig study is designated as (Core Supplementary <aza. i




studv Title:
e i B i e .

Reference:

Pinal Report No.:

Fipal Report Date:

study Authors:

Sponsor:

Tect Material:

A\
STUDY EVALUATICN Pty
\ Segondary Reviewgn

The acute oral toxicity of 2-sec-butyl-4,6~dinitropheicl,
triethanolamine salt to rats, guinea pigs and chicks

MRID 67698

Biochemical Research Labofatory, Dow Chemical Corpany,
Midland, Michigan .

Unknown

Unknown

Rowe V.K.y et al.

Dow Chemical Compary

2-sec-Butyl-4,6-dinitrophenol *riecnznolamine salt as 1 pex
cent aquecus solution

0.04 to 0.25 gw/ky

Rat(albiro, malesy and gu.nea pigs{mixed saxes) from stock
colonies of the latovatoiy: chicks, three weess cld, nixad

sexes (MNew Hampshire Red strain)




ULodss:

METHODS ¢

gingle oral doses of test compound were administered by intubaticn. 7The
volizre of soluticn given did not exceed 7 ml for the rats or guinea pigs or no
wore than 2 ml for the chicks. ' All surviving animals were observed until they
were fully reccvered (vsually 14 days). The LDgg, 95% confidence limits and the
slepe function were determined for each species by the methog of Litchfield and
Wilcoxon (1949).

Coomments:

1. The test substarce was not adequately identified.
2. Mumber of animals/zex/dose not identified for the guirea pigs or chicks.

3. Inelesr whether or not the enimals received the same volune of dosing solu-

ticn. The dosing volune may have been too high but this cannot be deter-
ned without body weight deta.

4, Mo clinical, individual anirmal weight cr necropsy data subritted.

RESUTTS/CONCLUSTONS /RECOMMENDATIONS ¢«

tesults of the study are presented below:

TDeq (953 C.L.}gm/kg . slope functicnt
0.114(0.089~0.14¢) 32
0.788{0.080-0.097) 1.11
0.070(0.048-0.103)% 1.4

srated ths folC crance in cofage required to procucs one unit standara dev-
iation in respons2 along the line ’
* zignificantly different (p<0.05) from rats

Thars wes a significant difference in the LDgg value between the racts and
chizvs or guinea pigs, the rats being less sensitive to the ecute toxicity of the
oEr triethanolamine selt then the other two species.

“his study is designeted as Core Supplementary data.
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STUDY EVALUATION W letGne
Secondary Reviewer
Stucy Title: ' LO(‘LJ;O“I_ cal studies on laboratory enimals of certain

ik *lzzzllé_r;*phengls used in agriculture

g{:‘erence: S MRID 80374 S : ;

stmg Fecility:  Biochamizal Ressarch Leboratcery, The mow Chemical Coupeny,
o Midland, Michigan

ir‘al Repcrt Ko. 1 J. Infustr, Hyz. Toxiccl. 30{1):10-25; CDL 130443-I

Final Report Date: January, 1248

; ~ |
ucy Auttors: Spercer, H.C. et al. . ok :

> - RS 3
Dow Chesslcal Comparsy, Midlend, Michigan 3
. ?

33
W
n

st Material: Several zlkyldinitrcophenols includi ng d dinoseb(2~-sec~butyl
4 ,8—-dinitrophenol) with a stated purity of 9%.1 to 99.7%;
dark zmber crystals {(menoclinic form)

Irse Levels: Dermal stuedies: 3% zlccholic solution or 10% soluticn in ‘ ;

T butylcarnitol acerats for rabbits; several ethanolic solu- o !
tions (eguivalent to 0.1, 0.15, 0.2, 6.3, 0.4, 0.5, £.6, i
and 1.0 g/kg) 1 dinea pins -
Sirgls 21 csce 0,005, 0.010, £.020, 2.023, 0.u27,
0630, 0.04), ¢ 0.3560 g/kg) of dinoseb dl solved- in
ol"vm cil a"d zrmlzified with 5-10% gum arabic o’ui:*cn

e G

-u

0.0CS, .01, 0.020, 0.05 3(ua

253 for 3 days, 0.10% Zor 4 days,
%) in diet

white {(sex rot specified) /3 per
both sexes), 5 per Cose level
] rats, white male fraa Breedira oo
7 tate, Erockivn, XY, 10 to 20 per dose level
Six menih feeding: same as acute study, 30 per dose and 10
Lo 20 par asse level ‘
Festing study in ducks: ducklings, white Pekin from commer-

cizl ratchery, @ o 10 per dose lewvel ' ‘ 3

Labcr*u‘

b
[

4




METHODS =

Skin irritation ard absorption

- Rabbits: - The method of Adamns et al., 1941 (Industr. Med., 10: Ind. Hyg. Sec.
7% 1-4) was employed with materials all tested as 3% solutions in 95% ethanol
or {for dincseb) with 10% solution. in butylcarbitcl acetate. . Routinely, 20
applications were made to the ear and 20 applications were bandaged onto the
shaven abdomen of each rabbit over a period of four wesks,

Guinea pigs: A single dose in alcoholic Solution was applied to the clipped
abdomen of each animal (5 animals/dose). FEach animal wes restrained in such a
manner that the trzated area could be kept wet with etheznol durirg the four-

hour pericd following the epplicatizn of the test material in orcer to facilitate
its absorption. A: the end of this period, the surviving animals were removed
from the boards, tandaged so as to prevent coral ingesticn, caced and observed
until it was certain that-they were fully recovered.

Rats/single orel dose: The volume of oll'given to each rat was zlways less than
3 ml and usually of the order . of 1 ml., All of the rats that survived wers obser-
ved until recovery was complete (usually about 2 weeks).

Rat/dietary study for six months: A modified Sherman dist was used as the stock
ration for the animals., The experimental dists were prepared by thoroughly mixing
the diroseb, which was in a flour concentrate, with the stock diet cn a per cent
by weight basis using a mechanical mixer and the concentration of the test material
in the test diet was checked by chemical analysis. FEach flour concentrate was
prepared by adding wheat flour to an alccnhol solution of the test meterial to
form a thick paske which was then dried, ground, passed throuch zn t0-mesh sicve
100 <

ik

and analyzed. The use of these concentrates facilitated the accurate additioa
small gquantities of the test materi:zls to the besic diet. The dists wers made up
from freshly prapared stock diet as needed. tlo diet preparations over a month

old were used during the ccurse of the study. The rats were fed from stalinless-stesl
roppers which were weighed and refilled three times a wesk,

Rats from the Breeding ard Laboratory Institute wers received when about twenty
~five to thirty deys old (although the exact ages were not koown), raintained for
three to four weeks on the stock diet, and then divided according te beody weights
inte matehed groups and started on the experimental diets, Five rabs wers caged
togecher 1n wire bottom cages. The animals had free access to food and waker at
all times. In addition, each rat was given approximately 3 grams of cabbzge twice
weekly, The rats waere weiched twics a week znd rerords were kept of the body
weight, general appearance, and estimated averace Zocd consumpticn of each animal.
Animals that died were examnined for greoss pathological lssicons., V

Periodic hematological examinations werz made on several geocups of animals
for ervthrocvyte count, hemoglobin concentration, total lszucocyte count and
differential ccunt,

Az the erd of the study all of the surviving rats were starved overnight, §7
weiched, killed by decapitation, and examined, The liver, kidneys, heart, anc
estes were welghed; and the following tissuss fron representative animals in

ch group ware ssved for histopatnnlogical siwdies:  iung, heart, iivers, kidraey,




spleen, adrsnal, pancreas, testis, stomach, and bone marros (H~E sections}.
The concentration of urea nitrogen in the bloed was determined at recrogsy.
Bone marrcw counts vere mede on many of the rats which wers exawined for hena-—
tology parameters. - The t-test was used for ststistical amalysis of control
versus experimental groups. ' ~

Feeding study in ducks: Five-day old Pekin ducklings were purchased froo a
commercial hatchery, maintained on Purina Duck Startena for about z week,; an
then started on diets preparec by thoroughly mixing definite quentities of dino—
seh with the Startena.  The 8 to 1¢ ducklings in each group were evamined fro-
quently for body weight charges, observable i1l effects, and particularly cata-
act formation., The ducklings were fed up to eight days with the experirental
diet, ‘

Cormentst

This study in 1948 was not desigrned to meet the present reculetory raguirs—
ments for any of the particular types of studies for which it might e ceorsidered
appropriate includirg acute oral, scute Cernal, repeated dose dermal {21 &z2y) or
subchronic studies., There are runercus geficiencies for each type of study accord-
ing to current guidelines.

RESULTS @

rmal apnhf‘at‘on of dinceged (3% ethanolic solutinn; volure mob stztad) to
the rabbit ear resulted in no apparent irritation; however when spplied cric the
shaven abdomen of 3 differsnt rebbits, death coccurred after 1, 3 ard & eroosurss, :
respectivelv, Ho irritation of the abdominal skin was obszrved., 2 103% scluticn of B
dir:mb(«oljrﬂ nos stated) in pooyloarbitol acetates applied (abdomen and =ar) o

3 rabbits resuited in death for all animals, again w1tnout any svidence ¢f dermal
irritation,

Dermal application of dinosed (single dose in ethanol! rzsulted in dose-
related mortality in guinea pigs with a "survival dose" (largest dose with zll
animals treated surviving) of 0.1 ¢/kg ard a "lethal dose" (smallest dose czusing
leath of all animals treated) of 0.5 g/kg. Dinoseb was found to be the nost
oxic of the dinitrophensls tested for dermal toxicity.

Q

r*(“

In acute oral toxicity tests [single dosel in rats the “survival Zdosz2™ was
found to be 0.005 g/kg and the “lethal dese® was 0.05 e} Aca n 3inoses was
the most acutely toxic of the canpounds tested,

In the six month study in rats, 2 hichest dose (0.0%%) resulzed in rao
1nss of wajcht with f~ur of the ken rzts dying by day thirteen cf treetment;
reralining six animals were sacrificed at 21 days and revealed marked enaciati : ‘
with an average blood urea-N corcentraticn of 53.0 my per cent. Micresccoic exam— e !
ination revealed slight degensrative changes in the renal <ubules znd slizht :

cleudy swelling of the liver at the 0.053% dose level. Examination of t?ﬁ )
curvas for dinoseb treated rats indicated that there was a small bus oo
ressicn in Dody wt weights over the pericd of the stuc’y at the 0.02%
{3-3% below controlsi which was Nparefxtﬂ/ significant since comcarisecn !
oty welights for corzrols and trsatad animals at frequent intervils indicazed ¢
7alaes which ware siightly below 0,35 in mest ca

ses, Thers was 3 snall out 31
1




catistically significant increase in liver weights (see Table 1 below) but other
corgan waichts{kicdney, heart or testes) were not affected by dinoseb administra-
rion at 0.02%. The average blood ursa-N was 20.3 as conpared with 17.5 mg: for

the conzrcels at the 0.92% dese level, No histopathological changes wers reported.

The growch curves for the lower dose groups (0.0l and 0.005%) were similar to the
controls and no gress, clinical changes or histcpatholeogical changes were found.

- Table 1: mean body weights? and organ weightsd

Dose {wn3) drets.  body weight(g) liver wt.(g) kiﬁney(g) Izart(g) testes{qg)

0.00 21 278+4  7.13+.14  1.90+.05 .95+.01  2.59+.06
0.005 18 286+5 6.83+.12  1.86+.04 .35+.02 2.69%.07
0.01 16 281%5 7.47+.23  1.90%.07 .96+.03  2.76+.10
9.62 17 266+6 7.85%.24%  2.06+.07 .96+.03 2.67+.08

& mears + S.E.; *sicnificantliy different from contrel (p<0.01)

Table 2: § mortality and incidence of cataracts*in vourg cucklings

controls £.25% 0.10% 0.03%
% Cays (%) (%) {3) (3)
on dier Zdezd cataracts Cdead cataracts dead cataracts dead cataracts
i3 g 0 55 ] 0 0 4] 0
J 0 0 56 2 63 0 20 0
O 0 100 33 100 49 0
0 G 160 &0 G
= O 0 B8 26
& G 0 &0 23
= 0 O &0 20
3 0 S5Q** 40
- ot 0

Piving Qutklings with cak

zracts; ¥ surviving cucklings zccidently killed:
211 marviving ducklings xilled

aowp e o

inistration of dinssed to Pekin ducklings in the feed (see Table 2 above!
in 130% mortality by Zday 3 of the dist st the hizsh deoss 13.25%) with no
g hssrved, 100% death by dzy 4 in the middie Zose (3.19%) with one duck
ing cateracts on day three ¢f feeding, and 30% mortelity by day 4 in the
(3.03%) with 40% of the animals with cataracts by ¢ay 8 (2 hirds)--rths

teracts appearing on Zdzy 5. The authors noted that the rest of the low
wZs were accidentally %illed on day 3.

Y pos T ke )y (B

0oty
)

Oty b= bt Y 9%

Tzl

neseb to the rakbit (ear, eudC”Pn) resulted in no
‘ﬁte acutely toxic Dy ooth routzs of exposure,
absorption through the ﬁegnls cccurs from the
ate solutions, Dermal aopllca“ldn of dincseb
dose~related mortality in guinea pigs with
all
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s i g T%% e I o S e B %
o
e
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wnimals treatsd survivingd cf UL g/kg end
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a "lethal dose” (smellest dose caus:n; Ceath ¢f all animals trezted) of 0.5 g/kJ.
Dmoso"\ was found fo be the rost toxic of the Jdinitrophenols tested for dermal

texicity and the most ecutely toxic of tre compounds tested with a "lethal" oral
dose of 0.03 g/kg.

Chronic dletary exposure. to dincseb for six months for rats did not result o (

in the fermwation of cataracts at anv of the deses tested (0.005, 0,01, 0.02, 0.05
wt, 3). The hlghest dose {D.05%) "vS_\lt*‘G in rapid loss of weicht with four of t
ten rats dying by day thirteesn of treatment; the remaining six znimals wre
sacrificed at 21 days and revealed marked enaciation with an average blood urea=H
cencentration of 55.0 ng per cent.  Microscopic examinaticn revealed siight
degersrative changss in the renal subules and siight cloudy swellmg of the liver.
Examination of the growth curees for dinocsed treated rets indic:zted that there

was a small but consistent deoression in body wt gains over the period of the stuiy
at the 0.02% dose levsl «(:;—«Bi Tbelov controls). There was a small but statistically
si;;nlfwmﬂt imcrease in 1liver weights but cother cogan weights(kidrey, heart or
testes) wars rot effected by Jincsel zAministracion at a 0.02% dose level. He
discerniblie texic e2ffects wers repertad during the study or at recrcpsy Zor dose i :
levels of 0.005 and 2.013. “ .

Pekin Iucklings were wer, susceprable o che acutely lethal effects of dinossb
at doses of §.25, 0.10 and 0.13% and e twd lower deses resulted in some of the ;
birds developing c;:tar*:‘;s 08 cataracts at 2.1% by cay 2, 40% cataracis at 0.03% ; .

by day 8). iIn comperiscn, 2.4-dinitreoohenol (2.25%) produced 100% bilatesral ~ |
cazaracts v o experimental rascimen. = :
Ts-lS 5_;.64 oo J_.':::-Eﬁ in 1248 was not desizned to rmeet the [resent rsgulatory G |

for any o opes cf studies for which it might he .
DETOprie oral, acuze <ormal, repeared fosz dermal . :

S .hmr Of IVITETTUS c‘e)_lcien:wos when comparsd Lo
ines, ified &3 Core Sigplementery data.,
.
-
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Seconcary Reviswer

Study Title: Srel texicity study 9f Z-sso-Dutyl-4,6~dinitrophencl
in White Pekin duckling

reference: MRID 114963

Testing Facility: Cepartvent of Pathology and Toxizology, Fupen Health
Reszarch ané Develogment Lalcratories, Dow Chenicsal ‘
Cargary , 2icnsvills, Indiana L

Report No.: CoL: (80754-D L
, L
~ -y 2 ¥
Jaraary 23, 1267 L
study Authors: Tacker, W.E.,Jr. ard ZenrerT, Z.Y. X o
- [ R, g‘h Mﬁzk g&m @
SLONSOL: Dow Crerunical Campeany o
L &« S \
. . - R P N . - S
Test Material: | Siroses, 2-sec~-iDatyl-s,i-cinitwoohenol, plant producticn i
. " =4 s ces ? ‘ '
lot mo. 200136, 93.4 % Curizy m
- . . . . . :
st Iyvperime i crocentration of 0, 1, 3, 1%, 30, €0, % i
00, 223, 1 johor 1] - i
Ixpaximent I1: 0, 100, 0O, 304, 103D oo i .
S R ¥ - . B L
Twmperimenc IIT7: 20, 20, 50, Blom :
sue<linzs, fiock; se :
ITCID: S8X N g Baoe o
%;;
i
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The ducklings were 1 celved when ore day cld and were five days cld at the
start of the test. They .re housed in broodsrs with thermoszatically oontrolled
%eaFlng units for the fi.st flive days of the test and tnen transs er*&d to 3'x 5
wire rans which had suspended wire botom floors, automatic waterers ad gravity
feeders. Fesd and water were available at all times except during one pericd
of approximately twelve hours in which birds on the 200 ppm Glet escaped from thelr
pens overnignt (on day 5). : ‘
except for four
or further observa

2

All birds we

= r Hirds on the
40 pom level and five controls. Tnesc Were 3@1j +150

= ris ani

-y 3
I

killad zfter forty-eight days.

A srancard com ial growth fsed for Gucks was used. For he oontrol and
rreated dlets the test materizl was dissolvel in edible-grade corn oll pricr te
incorperatica in the ration., The ¢o ncart tion of the compound 1a the solution
was so that zhe addition of two parts {Ly wt ) of the soluiion to 9
‘eed resulte? in the desired concentrazicn of the copourd in the fi
The basal di i i i of

2t was fed to the controls at all times =nd corsisted ©
solvens and 38 par:ts 0. the standard raticn.

Tne diris were chszrved faily Zor “Dr@ral T C%rtain treateld Jroups
wemined with a slit lamp and/or ogheeimescocge on days -5, 79, 26, 4%,
fonly certain birds from the 60 ;;m '1O conkrcl groups were exanined oo the

st and 45zh days). All birds in rhc eontysl grouss wWer
and 13. Cn other days only 2noigh contrsis wers
chmilar Lo those seen in treatsd groups wers prasent.

2 examined cn

VEYEG TRZ2 CIOUDSS) were s es!
of food corsompricn cf each group were xeopt and the zpproximate smount of chemizal
consumed oy 2ach group was calculated,

Cn the 28th cday of the test, eves frzm 2ach of five bi
grocps and ccntr03 GYoups were rernved and fixed in 103
ted fram the e”es, gr;”&5tﬂ”
k3, The iwba@ceﬂ lences ware

postert Jr4v unkil approximately the ec;'t
Ak thar point a section was taken and sta

niorcsoeple study,  In addition, the l2nse
furtrer cux sosteriorly until the tiss:
2ctions w»ra taken from the lens in th
ior pole 2nd stained with H&E Eyes £
trol grouns were taren after ~8 days and
thst the lens wes foughecut from o
cal plans of the lesns was raa ;
variazicn in secticoni
:risheral vacvolar vhd
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Experiment L[ Iz

This experiment was perforred te check for possible early transient
iesicns at 100 and 200 ppm diets. Also, the 1900 ppm and 300 ppm levels
were repeated to confirm chservations made on these groups in the Zirst
:at’.!\'j_‘{a

VMethods were similar to those in experiment I except the duration ¢ the
study was for four days only. 1n addition the birde were exemined Gaily ’cy sliz
lawp for feur consecutive Cays by the ccnsulting ophthalmologist. Body '»ic1, LS,
food and chemical consumption were nct reccorded. On day 2 the lenses from 2irds

on the 10006 ppm level which shoved lesicns (central posterior subcagsilar }"gzmc-s

and rosterior suturel haziness) ware drecesseé ard srtudied histolog ical 1lr. Tr2
lens wers processed in the sgme manner as Cascribed in experiment I.

Exveriment I1I

Comments

This experiment was per: ozﬂeu to determire a NCEL using lower Jistarny
concentrations than those used in experivent 1T,

Duration was four days. Mezthods sane as experimnt 1. Yo body wel
fead, or chemical consur:jncn Cata were recorded. Eistology was not fcnz.

This multi-experinent,

guastlon reg “rdlrg Dinocsed’s
of the study include the follo

1lary study wes Cesigned to to
ractogenic properties in ta.e

ia

1. Inadecuaks identificazicn of tie test subst ar.ce, its purity cr staciliny

2. A NCEL for lenticular cpacities was not devorstrated in the loag-zerm portion

of the study.

W

. Statisticszl analysis of the data was nct perforred.
RESULTS:

Dircseh administraticn
body weight gains (see Tanle
ievel (1000 pom) by day 5 of
CTOUS ‘"‘Mre was an initial we

\

sulted in a dose-related depression in
:Pl:w) and c¢zath of zll the ducks at
e souly. It would appdar that in th

rh
et

o eiznt jain decrease for weeks 1 and 2 E
recovery to within contrel waluss by day 21. The 200 pom dosage 1z

cons ‘sz—mt body weight gain reduction campared ko ccntrol vaiues.

body welight geins are "‘,S'; raflactzd in the diminisred food corsumption o

;
cha 200 pon dcsase.

o
o
[
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1: Selected cdata for food consumption and body welght cdata (group averages)

Food consuption{g) Days of test

0 ST T 21 oz
centrol — 57.4 127 171 217

5 pm —_— © 50,7 129 192 213

100 ppm - 43.8 162 204 238
280 o e 37.9 93.56 143 183

120 163

Lad
o
<o
Lo
4
!
[
~N
€0
un
O
o

10O pro o311 2nirals dead

Zodv welchz{c)

2CnErol 191.5 347 855 1363 1452
20 pm 32.3 310 790 1431 1482

~C0 rom 375 255 798 oo1424 1691

200 rpm 36.2 220 553 943 111z
32 pom 24 .1 130 273 527 748
{00 pEm 92.% all ceprd —

Dose-related effects on the eye of the ducklings wers repcrted (see Teble 2
teiwx) wtich wers more agparent as the study progressed. This =ff2cts includel cer—
aricr subcapsular haziness of the lens, unilateral or bilateral sutura

i and unilaterzl or bilateral equatorial lenticular wvacuolation (only
~rsarved at 6) poand in the controls). The authcer noted that several control
mirds were examined before treezed birds through day 5 and central postericr
subcapsiiar haziness ¢f the lens was never seen, O days 3 and 18 all coniros
oirds were exzmined and all wers reported negative.

Ag evident in Tabl a

= 2, snéition stated as eguatorial lentiguler vacuo
was observed at day Z

the 60 ppm group (1710 Cucks); at

whe same dose wer= reported to haze vacuoliyr <nanges and/or conjunchiv
t rﬁﬂ had =.1.v. at day 41 with none regorted for controls, Howevs
6J pom Dircds and 2/5 controls had this lers change.

, T

3

I"ht)

i
ort
d

or "r‘:

xwer,meﬁt T, perf:ﬂn&z to examine earlie sarieds Ior
S nd 220 poe deses, effects were observed Y w2 Coys of tres
ment oat Z00 gom f“/EG f*tn ;cstarior subcapsular h= ein.s.h.) fsvtural ez
‘g.h.) or osutaral n fe.h.V] an htee days of treatrent for 100 ppm(i/L
£.7,. 0 208,70, 3NC

J1
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Tzble 2: summzry of lenticular epacities(expt I)

day of exam 1000 ppm 300 opm 269 ppm 100 pom 60 ppm
1 10/190 reg. not examd, not examd, not examd. nct examd,
2 10/1{) mg ‘T w 1] W 13} 13 Aid kil "

3 3/1C¢ p.s.h. 2710 p.s.h.BL, * " " * " "
1710 ?p.s.h. 2710 p.s.h.Ul. - :
3/10 diec ’ :
4 2/7 p.e.h.Bl. #/10 p.s.h.Bl. 1/10 p.s.h.Ul. " " " "
{faint) 3/10 p.s.h.UlL.
177 p.s.h, 0L,
3/7 died
5 4/4 dieg 3/10 p.s.h.Bl. 7/10 neg.@ 16/10 neg. ~ "
/10 p.s.h.Ul, 3/10 accident~
ly kxilled
. 7 s 1410 p.s.hoBl. 7/7 neq. < 10/1% neg. " "
8 e 10/10 neqg. 7/7 neg. 10/1¢ neqg. *
18 e £510 s.h.B8l,  7/7 s.h.El., 10/1C neg. " "
I s gl ‘
. 1410 ?s.h.
26 —— 5,8 5.1.81, 1/6 s5.h.51 10/1C neg. 1710 e.l.v.
24 all nirds <illed excert birds on 60 ppm diet with lesions 4710 {vacuolar
change and/or
COnjLﬂCtlTiiiS
41 - 2/4 e.1.v.
(controls neg.)
45 e - 2,4 wacuclar
lens charges
(275 cont. had
imilar changes)
18 e - Sirds killed

niraticn only,

nau@m;Bh

Sivd
le

ingludiog

entizuls vac‘vlat'”n ob%
of treat:ent for 100 pom
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In experirent IT1, to determine a NOIL *si"g tower dietary concentratiorns

(100, 10, &0, 47, and 20 ppw), dinoseb adoinistration for up to four days, re—
sulted in 1/10 nilareral s.h. cccurring a: dzy 3 of the study for 80 pom but not
x4 days on test, i.s., the conditicon appeared reversible. No zffects were

e

2ported ar 50, 40 or 20 ppm.

CONCLUSTONS /RECHMENTATICHS :

Tiers was a ¢ose-related increése in L?E‘.tl“ula{ opacities okserwed in Pekin
ducklings atninistered dincssb in their diet (1000, 300, 200, 100, 60 pom) feor a
rericd of 26 cass or longer{ €0 pom only) which was more apparsnt-as the stucy
progressed. These effects included ceztrzl gosterior "uocapsular hzziress of the
P ateral cr bilatersl, suturzl hariness, and u

sns, unilata milateral cor bilsteral
sguatcorial lenticular veouclation{e.l.v.) (\m_y Bser =0 at 80 ppn amd in the
oONLIels) The e.l.v, effect in the ol D'! day 26 ‘wes seen

ilar phencomencn which S trols at Cay 45 but
Tnis hints at the possibilivs t:a.: { '..\, o] 'w,/ rave asccelaratsl

ot eariise, :

lenticilar changes wnich may rormally cccour in the Guoks, A similar aszceleration
cf effzcts noted in c;ntrm: was seen in z mouss chronlic study (J. Rowe; 1986;
review of mouse oncogenicity stucy for éi r@aeb).

Srortsr Guration (4 day) studies znd lower levels were performed to elucidate
tne rime- and Cose-response effect fcr the lower dose levels used (200 and 1(3\) pom,
a5 well as to establish a NOEL feor the stud is rhe ,-u:”zors notad, nges
"o, coeld b2 classified as miniral cz'ars:t:ms cha vt , from a2 c‘inical

thev are consicdered to be insigmifica

owaver, in ?ig'rt ct the Drevis y nf
remaure, - A NDEL for lentigalar s
~day regire but one wes not esizb

rheir affzct on

ot has Teen €

lished for 2 longer term

Thig ancillary soudy is classifisg as {ore Supplementary
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corcary
‘*yl-—f! 6 cilmtrcpnenol (DNOSBP! in bcag_v‘mourds

MRID 114962

Biochemical Research Laboratory, The Dow Chemical Company
CLl: 990764-C

Febrpary 28, 1967

MoZolliister, D.D. =t al,

e Chemical Company

Dinpseb; 4,6-¢initro~0-sec, hutyl phenol (INSERY; 1ic: 2

207205; composition: dinitro-ortho-ssc-Zutyl-shenol 27.5
%, dinitro-para—-ssc-butyl-phenol 2.1%

G, 0.205 and
a2 &
for i S,
Eor and nai ; fgr 79
< group was fed 0.02% for 26 Zavs, and ingresszd o

fer 65 c% ‘

mezcle hounds {scurce not stated

!




MET il HOTS 2

Groups of male and female dogs (four of 2ach sex/lavel) were maintained for
¢l cdars on diets conzaining varicus amcunts of dinoseb [ses page 1)}, The dogs
were approximately seven monthsof age at the start of the dietary stucy. The
stcck dist was grwun-j Purina Laboratory Chos mixed with 1% peanut oil., Samples
of the prepared dietary levels were analyzed by direct steam distillation follow-
ed by visible spectrophotcmetry of the basic distillate for DNOSBP content. Food

: o':wrs:.mption records were kept weskly throughculb the experimental period.’ The
znizals of sach sex on each level were ceged together and had free access to food
and water at all times. -

aninals were weighed weekly. They were observed "ireguently" for any changes
n appearance or behavior, Rectal termperatures were taken twice weskly in an
ot to escertain indication of metabolic stirv*lation. Slit lamp examwinztions
r lenticular cpacities and cataract syrdrane were done pericdically by a con-

3

selving cphinalmologist.

F::'xgto,gg cal values were cbtained frunm all of the dogs hefore the beginning
of the erperiment and after 75 cays on the Cist. Pre-exposure and post-exposure
data for serum ursa nitrogen and bromcsulfeophthalein (3.8.2.), serum glutamic

cetic transaninase (S.G.0.T.) anc serum Jlutamic pyruvic transaminase
{S.G.B.T.) ware Cetermined on all dogs. Bleoed sarples were analyzed for DNISBP
corrernt vntil “the pattern of ccncentration®{?) wes established ané then period-
tozlly as judoed recessary. Standard glucosze tolerance tests and urinalysis
dore on all of the animals terminally.

b Coos {(Two of each sex per lewel) Zrum the C.03 end C.02 percent ’ox'p‘s
ot on control feed at the end of the experimentel period and mzintained fo

WS

27 addivionsl cavs fﬂr further chserveticn regerding recovery from dincseb's
comic ; INCSIP oortent of the Slood and g-ucose folerance tests
LSBT is period. '

of the 91-day test pericd, the remaining dogs were fasted over-—
;‘e-d :)q ‘ore examinzticn et autcosy. Bone nmarrow smears were taxen
h dog. The lungs, heart, liver, kidneys, spleen, brain, and
rd weighed, Tortions cf each organ, as w2ll as spinal cord,
=, pituvitary, thyroid, edrenals, aorta, stocmach, small intes-—
paniress, geil bladder, urinary bladder, skele ta; rmsole,
1S were placed in fcrm;_un. :enatcxghn«eobm otalr d secticns of
orepa red for microscopic exzmination. i

joo}
)
i m

(4]
o
pei
o}
-

:.:3: awounts of dinpssb wers cbserved In the sermn of beagles in the

¢ z1l dese levels prior to dietary afministration {Table 15 of repo,_,
ie was attributed tc the previcus administration of a drug ‘nok

sone time pricr for the e*‘*”"ca*lon of hockworm, The 2l
ntrols= ,.7 {average for &ll animals aro for 2ll subsaguent
0.028=6.5, D.Wi%=4.4 05%= 2,9, Thers wers still ug/ml
the ccntrole at day 83 cf




2. Oghthalmological examinaticns were not performed prior to the adninistra-
ti n of the ¢ompoand as recommended in the 1982 EPA Cu1dellnps but rather 5 days
into the study.

3. No clinicat sxamination data were submitted.

4, No individual body weight and food consumption data were presented (recomended
to be weekly) bur rather only the initial and terminal body weights znd monthly
average (group} food consumption data werse given.

5, No reasursment of hematological or clinical biochemistry parameters were per-
formed at the midpoint of the study as presently recommended.  No measurement of

clotting potential or of v?eﬁfroljte balance, serum albumin, tcotal bilirubin,
or total serum proteins was performed.

. N2 gross necropsy or histopathology data wers submitted, Several organs/tis—.
T

sues ware rot x,n’zec which are currently recomended including: salivary
glanés, fe » articulation, thymus, parathyroid, bone marrow, esophagus,
rectom and tawe lymph ncde.

7. Ko statistical analysss were performed.

8. A proper satzllire group rejuires separate animals{8:4/sex), rot utilization
of two/sex from ezc the cwo high dose croups. AnR inadeguats rumber of animals
per Cose groug wa

PESULTS:

istraticn of the two hich dose levels 10,03%=.02% for 26 deys, 0.53%

ing €5 days; $9.32 %=0.005% to 0.10% to 0.015% for three to five days at
{1z dazvs 1Y 2nd 79 Zdays et (.020%! resulted in an epparent consis-

¢ztion in Dody welzht increases cver trhe pericd of the study in both

females{sse growth curves, p. 11 and Table 1 and 2, pgs. 12, 14 of
carzared o The controls. ‘

ted that there were increases in the averags ts of the

and Zzmales at the 0.03% dose level sacrifi rcd ct 01 cdays,

ar2 only ts0 animals/sex for comparison against the control

s zhis omclusicn is guestionable. The liver-to-oody welight

ch an effect but examination of the body weight data indicales
e3 in the data which should preclude any conclusion. For
p. 123 the terminal weights of male beagles #1320 and 21564 are
0 wg, respectively, whereas in Table 12 the finel body weight
s is arz given es 8.70 ard 8,25, respectively. Further, the

1 um:v Jﬂ::hts of zhe femals dogs # 163 and 170 are given as 8.565 and 5.80

livers in
However, s
groeg of £
racic &
urexplained diffsrs
example 1
given zs 9.00 an* 3

for th

s

Wi

(D

tEfml.:
g, respectively, whersas in Table 13 the final body welghts are statsd as 7.60 arnd
5,40, respectivelv
For the rarzl endocarditis, which was "most” szriking in the malss,
vES reucrie are was apparent =hicksning of the endocardium and

[Wip)

L
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tae appearance of isolated nests of necrotic fibers in the wicinity of the valves,
some of which appeared calcified. The fermales had some appearent thickening of

the endocardium, | The livers were reportel gs enlarged ard vellowish in color
‘with mizresceopic changes of some siight gensralized cloudy swelling with loss of
liver architecture and some necrosis of hepatic parenchymel cells, 7Tor the (.02%

.dose, tne authors. reported mural endocarditis with a small nodule lesion on & : -
valve leaflet in two males with some rmral endocarditis seen in the females : ‘
{(nurher nct stated). There was also significant thickening of the endocardium

and- the apocearance of ‘izclated nests of necrotic myocardial fibers in the vicinity
of the valves{ males only).

In the satellite greup, which was maintained for anm addit - cnal 37 days of e
r7 éfter being maintained o a dist of dincsedb for 91 days, there appeared L

5 be a decrease in the liver—io-body weicht ratios for beth h-\jh dese groups
a5 comnpared to the 91 day controls and the 91 day treated groups. Azain, with
cnly 2 animals/sex for each cose are too f2w for a valid corparison. oy

Thz results of examination cf the earles for lenticular cpacities are pre-—

Examinaticn of Sept. 12, 1966 [afiexr 5 days of trestment)

Cont* ols: 1 male (#167)—corneal opacity/left eye; 2 females (¥s 145, 179}-~corneal

’ Sleft eyes ) ,
2y 1 "wxmle (§176}—~correal opa
1 fomale (£154)~correal oa

tvzmimetion of Now. 28, 1966 {after B2 dave of treetment) r

7)-<:(‘rn<:al opecity(which ave nct statsd)d,
tg 142, 164}~ vitmo a

zravisusly noted cpacities wers rict rzported in the second sxaminaticn, The {
authsrs nozed that no ‘Jltr" cus cpscity was seen in Jdog 142 when reesxzmined on : 3
Jaf*u =y 9, 1967, TIhe authors ¢id rot concider the vitrecus opecities observed in :
the w0 L.o_s_; examired on November I8, 1956 significant, and stzted that the cpaci~ :
ties wers similar to lesicns freguently found in mars zs & result of trauma but L %
wirich s:i:r ot altsr vision, A !

DISCUESTON RECOMMENDATIONS ¢

he methods section that all animals
rently ° ‘zrcucn z treatment of the

£ dimcseh wers foind in serum
conpeurd, vali 'd c:c‘»clusmns
- be reached.
-3 the —hc of *fe sv:u':.'l « in 3

wers
o 2 the animgls, 2 »‘m}a cogs‘ a3t
sugeesting that the eve may
eifect 2lsy noted in the Pekin Cuch,

PRy T
ALLefTal,




Refererce:

Test Material:

ese Tevels:

Species:

¥ :

STUDY EVALUATION® . L Lo
Secondary Reviewer

7

rfiects of mesticides cn the immuine response
& £

MRID ¢ 134602, EPA 610/1~73-039

Department of Biochemistry, ‘Boripps Clinic and Research
Foundation, La Jolla, California 92037 :

Erviron. Sci, Technol., 14:204-210

Dircseb obi B
trewate obtained from Lederle Laboratcries, Pearl River,

Actual dose net stated; single dose, cne-half iDgg valus

ained as an analytical standard fron EPA; metho-
ai

g
13

Ms




HETECDS &

pinoseb was e oF seven enwircrrmentzl chemicels used in 2 stresn Lo test
r porenzial effects on: 1) normal delayed type hypersensitivity (DIE) reac-
;i»m._,, 2) circulating arcibody {serum. concentration, hetesrogensity, and 3)
tody welgits, i

l‘h

F

Dincseb was administersd (in 1 mi corn oil} omlly in & single fose to han

sters 58 wesks old., The actual dosz was not re«*x}rted, hut was one—-hzlf of the
EDgy velus as rs:x::rteﬁ in "anslyticsl Refererce Stendards a:.ﬁ Suppl _r»sr*al Deia
or pesticides and Othsr Organic Camounds” (publiraticn no. EPA-500/9-76-012).

‘IL." weys of test animals in the treated and ﬂcntrcl groups were not r‘»mﬁ:ei Zat
for the in vivo DT studies, was "...usually five znimals"

Primavy immunizaeticn was dore by subcutenecus injection, into the Zlank of
zzch ziimal, of 0.2 ml of & mixture of 0.1 ml fluorescein iscthlocyanate—la—
seled chicken ovalbumin (FC) and 0.1 ml of complete Freuwrd's adiuvamn: (LFAL.
srivary mmunizations with FO-CFR were dore zt 24 fours before dosing with dino-
zeb, fach aninal received 0.4 mg of FC at pnmrl figrenization, Botster lwwni-
ratiors were Gone at 7-Cay intervals after primary imrunization, =nd corsisted ¢Z
3.2 ml FPO-CF3, with the FO concertraticn adm:'niste:ed at 40 ug per aaimal.

Blood was drawn bw cardiec puncture, ard immunoglcebulin pr—-nnra“‘ ns £rom
wcoled serum samplas (mumber cf bleedings/pocled serum sample wers not reportad)
WY o‘vtameej by amecniun sulfate precipitation under alkaline condizions (pH
1.1-8.2). Sarmm entitodies were ewvaluated by using a "fluorescernce polarization”
secanigue, d the perzmecers that were measyred, s a fiaction of time after
srimaEry .fruhzawﬂ, i Hed: 1) entibody titer las a Ifunction of zntilody
conternraticn and ansibede-bindirg effinivsds 20 the *m:m‘ﬂr cf antibzdy-comin-
s «}. es sprosfic tor flucresceing 3) the averacs associaticn constiant of ¢:_w.
sezirmn flucrescein; and, 4) en index ne hetercoensity of the
wifio for fluorsscain.

g K
Tae knosn imnuncsuporessant methotrarate (dose level was not régoried] was
ezl to dose animals i'a the pesitive control group.

A7 ia vivo test was used to detarmine the potential fov :
3z norml D7H response in hemsters. In this assay, test anin .«‘15 WEre
Tnoane ff:ot'"'j with FOoet 43 vg. The contralateral focipad, which
ommrol for emch tast andmel, was injected with buffer zlona. 24
crailenge. rescticns a2t foctpads wers evaluated by sublective ¢ in
:nd swelling. In addition, theroccuples were usel to electroniczil;

zhe temperaturs differsrces betwesen test end contral footpads,

wers ramoved for hlSLQQ&tR{E’;_O’lP&, examinzticn., DY responses wer

W, 1B, 2%, 3nd 31 days after dosing with wme (Nmter
: anc elsswhsre in this review, are estimates

in the —riginal weLors.;




Comments:
1. The actual rumbers of arizmals included in each group, end used to generate
the data were not provided.

2. Resul:s wers r‘:asem.,d as data avefages in bar craph figures. Ko raw data,
individual animal data, or indices of statistical significance were reported.

3. The methods arnd te”?‘mcues used in the analyses were nct the most sensitive
cnes availzhie o use in investigating the effec ts of dinoezb on normal DI reac~
Tions and serur arnibodies.

1. The actual corcentrstions of dincseb administered to tlhe-test animals were
not presented. -
RESULTS:

£

Male hansters treated with 2 single oral dose of dinossb at one-half of the

::3 concent-ation, shoved a decreased average body ws=ignht when campared to con-
srol animals which were treated with vebicle alone., The effect was noticed at

rhe first weighing irterval (st one week after dosing) and persisted to the last

weighing interval at five weeks after dosing. Data were presented as an average

of "percent weizht change™ versus time., No food consumpticn Cata were provided.

Bncinody titers, a3 dete"nimﬁ by fluorsscence polarization, were depressed
in the dingseb treated group at 21, 35 and 50 cays after desing. When compared
-0 the contrsl croup, the dingsed treated group also exhibited a decrease in the
murser of arcibody-combining sites specific for fluorescein, However, the cnly
sime poirs st which this pararetsr was evaluated was at 50 days efter dosing.

ceing, dincseb appearsd to depress the average asso—
tibody agmnst flucrescein; howsver, the significance

G

t ¥y

s

5 1
o1y
CL

At 13, =nd 21 days after dosing with dincsed, the trea red hastey
sroup exhid _éa;ce; foctpad DTH reaction to ovaloumin, wher evaluated in
serms of e 1ling (c'l s grading scale of 1-4). The temperature cif-
fersncss D9 e%*‘rallemed and control footpads in the Lincseb-~dosed
Froup also stant wizh *ne contention that the test chemical interferes
Aith the sponse, \

DISTUSSICH/FECT

PN DATIONS:

The validity of this study cannot be determired because individual enimal
data, rav data and nutbers of ar,r_ls used to ganerate each polni ware not report-
2d. Tnis study iz considered as a ’wrelymnnty report, I indiczted that .

4 L)

al

ave with the dovelopment of norral DTH responses in hamsters,

e i) cu*‘prass-.e effects on circulating antibody in these test ;
1z from other toxicological investigztions with gincsseb snowld
determination of any potential imunotoxic eileczs.

dinoged may ints
ancé also may ©

animals. Dat
o= evaluapsd

Tars study is Zesignated as Cove Supplementary data.,
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BECKGROUND:
puatutiatni &
This study is an extansion of a study performed by Hall et al.{Tox. Azpl. “
col. 45(1%: 235, 230/aus;raa:1:;) which was Lntendec as =z nbinaticn subchronic
feedmg and single generzticn reproduction study. ‘ ps of 33~ to 38-day
old Sherman strain rats (14 cf sach cex,@,roup} we 2t containing nominally %

0, 50, 100, 130, 2¢23, 30C, 400, ard 200 ppa of tacmici dircsen [80%) for €0 L
days and bred, and the perents and offspring contirued on sto Jy for 2 total :
exposure cf the parents cf 153 days. The 300, 400, and 530 ppn groups wers ter-

runated at 21 days due tc mortelity of 14, 100, anc 100%, -—_:r < ;ve-y. Grow
in the remaining groups was snprecsac mnc*omcally at 203, 15C, 1C0. 50 oo
Liver, spleen, h2art, lung and brain weights wers decrsased s shile thair organ weight

/body weight ratios ircreasec. Blood alkaline phosghetase, alenine aminotransfer— L
ase, pctassium, and 3N wre significantly increased vnile 1I°H and cwlinesteras: i
were Cepreszed. Tissue lavels were dose cependent with blood>Iisces s>urinedadipose>
brain>liver. Arincoyrine N-demethylise activity wes imcressed. Discrimirnation
learning was not affe ct~r while 1cco”ctor sctivity was irnc zr 300 pma. A
significan:z patholcgic o was ¢iffuse wubslar errcchy tesTes, r-‘*-_:}—

™

-

particularly at 250 pom.  Fertilizy, L’GCLlf”jlty, necnats survival, welcht
viability and lactztion were all LEPYE?SSG@»-

'*"lPO SH
Techrical crade dincseb was relied in a water 2ats, izaed no ersure homo-
geneity, and 6-% aligucts wers refrizerated. £ach wesey, &n al cust & as thawed,
w;:h 12 grams of corn cil, and blendad inte 432 ct LaEmoratcry
-3

(mezl) and diluted with meal 1n a planetary £ 300 ppmm con-
contratz, 7Tre ;,r:»'tix was used to greparz the fira Cen A corzzol
oist crnr;u aing only 0.0 % corn 0il was used. dizt preparation was essayed
for mixing :’EfflCE.C‘_J ard zlso for staaili -y after three days in the fnod op ard
saven Coys in the shorag ¢ upper and lower portions
s the feed contzirers zphw 25t

ar ..;rcr')l‘/s 5 with
#rl, extrectich with '%r—rc:a....e, p = =icn with aced ‘ .
gibseguent extract;cn of the acetate & i ;

Srarran skrain rats were provided Dy the U.g. Jenter
lanta, Sa. Acdul:z .‘ff,.les 29 =g 113 caws of ace, war
sent Thiriy-six rats 2 f2d 0 rom{cont
75, 150, 25 gpn dinoseb, anc ~t: ware fed UD
-9 anirals were fed control dists and ssrved &s &
cept for the PW ani 300 Zpm CYIURS. ahich were wels

weekly. ERats i1 the FW wers matched with a parons
rom greup, and Zood rastrictad in the P& ¢roup SO
was similar in the twd croups. The rats vere fed

3 2 per cage 'PW caged iniiviiuzllyy in susperl
i~h an actomatic water syswem, The animals wers
mainteined et 23-2° C with a 12
~reriod during

t
o




each of the six ¢roups were sacrificed for teminal studies during the eleventh
creatment (71 to 77 days). The remaining rats wers wsed for reproduction

¢

and zubsequent recovery phase terminal studies.

After 77 days of treatment the rats scheduled for breeding were fed regular
pellet rations ad libitum. The males were pair-tred with each of two untreated
virgin females during the 2-weex period following discontinuetion of trearment.
The presence of a copulatory plug in the cage pan was considered gvidence of in-
semination and the sexes were then separated. Ceunting the dats cf insemination
as day 0, females were killed on day 20, and implants, ferel wiability, and fetal
weights recordad. Females with unconfirved insemineticn dates wers also examined
but the fetal weights were not used in tabulating the datz. Tne save males were
again brad 104 to 112 days after withdrawal of treatment.

Soerm counts were measured from epididymel fluld veing 2 zetnod similar @
the technicue of Mascn and Thompson (Tox. 8:143, 1977). The caput and cOrpus
portions of the epididymis, testes, seminal vesicles (with cragulaning glands),
and prostats were weighed, end alorg with the lurgs and bronchil, were fixed in

g5l

reatral formslin fir light microsesgic eramiraticn.

z3ody waights, organ weights, sperm counts, end Dody temperature were sub-
jected to one-way Or two-way anzlysis of variance. Sperm counts cf macerated
tissuz were adjusted for the tissue weignt, and crgan weichts were acjusted for

terminal bods weight by analysis of covariance, when analysis of variance in-
dicated significent Gifferences between groups, mears or aCjusted means ware
r

compared by Dincan's multiple
lished with <luster analysis {
with Misher's exact test, The

:noe test,  Sperm worprology profiles were estab-
LS Y 4) and group corparisons wers made
wn-wWhitney U test vas ussd o oompars resorpt ions

+is study was cbtained from the open litersture and was not intsnded to
mest the remlatery reguirerments of a reproductive test for wnich it might be
considersd. :

RESULTIS:

{

body weights wers consistently low
nignest doges {(300-2 mer 3% and L

n} with partizl recovery at tns 300 ppm Zcze sitsy

ration and nearly corplete recovery at 22% pom Dy

s for 130 ppm were essentially the same as the controls during

controls duvring the

Animal weigh

e U b
of
1

the trsadnent perind and, along with the PW animels, completsly recovered by the
stady's end. This recovery is rzlated to increased food conmumptisn which was

ohserved te ircrease in the 150, 225 ard 300 dese groups oy the fourth week oI
ai X '

3
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Table '1: reproductive findings in males {11 weeks treatment)
(from table 2, p. 479 of paper)
fetal observationsC

: dese £ copu- males L. average fatal
mating: level ~ mated latory siring 1live? ferpil.b average - mortality: weight
period (ppm) M _F plugs litters litrs index implants = (%) {g)
¢-14 g 10 26 15 9 16 80 11.7+.4 13.143.1 =~ 3.2+.1
days 75 1020 12 8 12 60 10.1+,9 '12.5+6.1  3.7+.2
post~ 150 1019 16 9 13 68 11.2r .6~ 9.5+3. 3.3+.1
teme, o 225 100 20 16 1 2 10 g, k5T 0 3.3+.1

300 -0 5 10 2 0 0 0 Y ' ;

- BW 10 20 5 9 11(1} &0 10.1+.9 17.8+8.4  3.5+.5
w4-112 0 10 100 10 9 3 30 11.4+1.0 23.2+7.0 © 3.5+.1
cays 75 10 10 7 8 8 20 11.9+1.1 17.6+7.9  3.4+.1
post~ - 150 10 10 9 3 7(1 80 11.441.1 27.9+411.4  3.3+.2
trmg, - 225 10 10 7 2 2 20 $.0+1.0 10.0+10.0 3.7+.1

300 5.5 3 G 0 .0 0
2 1010 5 4 1 40 10.5+,7 25.8+11.8 5.6+.1

g mmbers in () are dead litters; M fertility index= litters/matings x 100;
€ group means+SEM where litter usad as unit for calculation :

For clirical obssrvations, the animal temperatures were significantly elevated
(p<0.0%) in the 300 ppm and PW groups by ¢ days of treatment and in the 225 ppm
group by 16 davs as compared to the contrcls. The temperatures were elevited
Curing the remainder of the treatnent reriod. Toxic sigrs associatzd with this
elevated tempersture in the 225 and 300 pra were wezkness,  irreqular and rzpid
breathing and the mors severely a‘fected animals sometimes salivated profusely.

The rats in the BFW group were reported worz irritable than controls and, ecept
for emaciation, eppeared normzl. Nine males fed tre high dose died between 26~7)
days of treatvent and one died on the third day of withdrawal. One rat (Z25 ppr)
Gie¢ on day 57 and one control cied on day 5S.

Review of Table 1 above indicates males were basically infertile wher mated
2t 0~14 days post-treatment at the 225 and 300 pom deses, Remating at 104-112 days
post-treatrent ¢id not result in any substantial increase in fertility. Libido for
the 225 pgm group did not appear Lo De afferted as evidenced by the preserce cf
16/20 females with copulatory plugs whereas it was diminished in the high dose {2/
5 females with plugs). A similar effect was observed in the 104-112 day post-treali-
sent matings. Fertility appesra¢ reduced in PW males at the 104-112 day rost-trzat-
rent matings {408 fertility index) but not in the (-14 day post-treatiwent wnere
0/13 males producad live litters {11/20 females). although fertility was reducsd
in the 225 pym dose group, in females becomirg pregnant the number cf implants
appears to be only slightly reduced and tre average mortality or fetal weights
were not affected as campared to contreis. A similar effect is cheerved for the
225 ppn dose group at the later mating period., The PW groups wers rot afiscted
in regards to average implants, sverage mortality cor fetal weight 2t either mat
cericd, '
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Tatle 2: firal body weights and selected organ weights (group means+SEM in g)
(from table 3, p. 430 of paper)

length of boly . .wt o : , seminal .. ‘
' treatment duae Wi g) gain{g) ' testes  epididymist vesicles ' prostate
_71-77 0 516-13 54+ 3.6+.12  1.48+.05 1.25+.10 .86+.05
75 505-12  48%5 3.8+.11  1.61r.04 1.38%.06 .97%.06
150 456-10% ~13¥9%  3.72+.10  1.364.04 1.19+.03%** ,82+.07
225 373-9% ~74¥15%  2.15+.13% 90+ .03%* B2+.05%%% 47+,04
00 27756% -179%17%  1.20+.19%% .51+.08** L24%.05%% ,16+.05
PW 277-9% -181+11*  2.62+.19  .88+.08 .33+.03 .21¥.04
77 0 578-23 5045 4,06+13  1.63+.06 1.64+.05  1.01-.06
{15 wk 75 538-5  53+5 3.69%¥.09  1.49¥.06 1.68+.07 917,06
recovery) 150  552-12 9045 3,57+.28  1.51+.07 1.79+.10 193,95
125 5197207 132419%  2,55+%.40%* 1.06+.08**  1.6€+.08 80%.05
300 453729% 148719%  1.74%,24%%  L93F.04%  1.52+.09 62+ DTH
P4 551715 286+14%  3.92+.11  1.52+.04 1.66+.06  1.02+.04

¥ inciudes weight of vasa de ferentia; * final body weight and weight gain from con-
trol sicnificantly(z<0.05); ** organ weights (adjusted for body weights) significant—
1y less than controls or PW {p<0.05); *** organ weights (adjusted for body waights)
significantly greater than controls or PW (p<0.0%)

Table 2 fzbove’ jndicatss that dincseb administration induced a significant
reducticn /p<£.05) in sody weight and body weight cain at all cdose groups cf 150
opn ecd hijuer at the end of the treatment period. Statisticaily significant
C@:rya%eﬁ in the weignt of the testes and epididymis were obc rved at 225 and 303
r“ﬁngﬁl»e 7, as comparad with conirols at 11 weeks, The adjust-
cie wel WHLS ware rCtUdll{ greater at 150 and 225 ppn doses than oonh-
&ru}; Mh11~ pses:ate eichts wers reduced ab the two high doses--but not (agparent-
i1y} nhatist 1Ca135 sign:flcant. At the 11 weex period ™ body weights and weight
gain> were sicnificantly recduced and there was scme reducticn in the testes and
epididymal weights with the seminal vesicles and prostate being cons!l iderably
sralisy t%an t™s conkrols. The authors reported that gross pathology showed the

225 and 370 zpm te be small and flaccid while the seminifercus tissue
l'*u d consissengy and the epididymides were also very small and the surface
> ~he PW groups had small but normal looking prostates and

a 16 wesk recovery period, the body weight gains remained significantly

c ols for the two high dose groups while the PW group completely
final body weight and organ weights, In the 225 and 300 p;ﬁ

id/mides and prostate (300 ppm) weights partially recovered

f Atlj lowser than the cont-ols or PW controls. The gross

tuo high dose groups was similar to that observed at 11 weeks.

'U 1
u. [
fods !'h

e oSSy counts Ln h@ ?”luldymlb were slgn1£1 antly veduced at 150, 225;
=5 levels (p<0.05) as w2ll as the sperm cell number in the cacdae
=ntiz, The sperm cell count in the PW control wes significantly

the caudae and vase deferentia but not in the epididumis. In the
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Table 3: epididymal sperm counts (group means*SEM)
{from table 4, p. 481 of paper)

sperm count of caudae
e : epididymal £luidd and vasa deferentia
“length of = distary sperm count sperm cells
treatrent  level(ppm)  # rats # epididymices 106 /rg fluidPy rats {106)

(71-77) 0 g 16 1.45+.05 9 379+40
75 10 19 1.57+.67 10 458+28
150 0 18 © 0 1.21x.09% 10 206+15%*
225 8 16 0.05+.02*% 9 20447 *
300 3 5 o* - 5 9+6*
P 9 16 1.54+.09 9 173+29*
(717} 0 X 18 1.53+.09 10 369+36
16 wk 75 : 13 1.52+.13 10 402+60
recovery 150 10 13 1.55+.69 9 1352+47
225 5 3 0.70+.24* 10 78+56**
300 1 i 0* 4 6HE**
B e 19 1.50+.06 10 404+36

& samples of less than 1 ng excluded; ppididjmal sarple used as unit for calcula-
tions: Dzero values do not indicats azocspermia, only that no sperm cells were
present in enumerated sguares; * significantly different from control (p<0.05};

** gimnificantly different from coﬁfro‘ (p<0.05) and zdjusted count (adjusted for
the wzight of the caudae and wasa Jeferen ntia) differs from control (p<0.03)

sperm cell counts in bith the epididymis and caudae ang vasa deferentia; the
225 dose group had partial recorery, drd he hich dese group sperm counts re-
maired unchanged from thoze cohssrved at the end of the treatment period. The
authors noted that cecreased sperm counts were observed as early as 30 days at
the 300 pom dose level, Regarding sperwm viability, it was noted that no motile
sperm were observed in rats Zed 225 ppm of dinoseb at the end of the study but
hutxle sperm were seen in 2/10 rats killed after the 16 week recovery pericd.
otile sperm were observed in cnly 2/4 rats receivirg dinoseb at 300 ppm which

ere killed on day 20 of treatment. No wotile spem were observed subseguently

in any of the 300 ppm rats.

16 week recovery pzflOC e 180 and PY dase groups canpletely returned to nomal
&
i

only 10% of the epididymal sperm calls were classified as normal in the raus
- fed 330 ppm and killed on day 23 of t saztment, The atypical forms at this time
were primarily isolated heads— :ctslepe cleavage of the head and tail--and incip-

ient separations. 1In rats killed at 30 and 50 days, many amorphous bizarre forms

were also chserved including ruiltiple nuclear fragments and multitailed forms which

had the appearance cf fused rells., Severe sligospermia prevented differential
classification at subsequent sacrifices. Many spermatozoa were atypical in th
225 and 15C ppm dose groups at the llth week sacrifice with the rats (3/5) fed
225 pom still having abnormal profiles after a 16-week recovery period.

The authors repceriad th
portion of the epididymices
severz change was observel i-

:A\A . R
fed 223 or 300 pon and Kills

atrolegical changes. in the testes and caput

;r imarily the germinal elements, The mest
06 ppm oand killed ot 80 days, ard in those

e 1lth week, in wnich alwest esvery testi-




7 L

cular tubule was involved—recrotic spermatogenic cells and debris, tubules devoid
Gt sp@rnatggemc cells with only Sertoli cells remaining. Minimal changes were
reported in the 150 ppm dose group killed at the 1lth week with occasional multi~
nucleatzd spermatogenic cells and abnormal forms of spersatozoz in the testis ard/
or ep}.dxdy:azues. in rats sacrificed after 16 wesks of withdrawal, the 225 and 300
poz dos2 groups wers essentially the same in terms of histopatiological changes
25 at the end of the treatwent period (11th week). Rats fed 300 ppm dinoseb and

the PW group, which were killed at the snd of the treatment period, showed atrcphy
&f ‘the accessory reproductive glands, particularly the seminal vesicles and coagu-
lating glands., No such effects were observed in any group killed at the end of the
15—~week recovery period.

DISCUSSTON/RECOMMENDATIONS ¢

Adninistration of dinoseb (0, 75, 150, 225, 302 ppm) irn the dietary feed of
sherman male rats for an eleven week pericd followed by & 16—wesk recovsry period
rzsulted in a dese-related effect on body weight, crgan weichts, morrality,
reprocuctive performance, fetal wiagbility, sperm number in the testus and epididy~-
nis, ard sperm morphology. Male rat body welights were censistently lower thes
controls during the treawment pericd at the two hichest deses (3000225 ppm: 35 and
193 .average weicht losses) with partial recovery at the 20 ppa dese affer secessicn
of dincsel admirnistration and nearly cmplete recovery at 2z5 rpm by day 180 or
s0.. An i.crease in mortality was observed in the high dese group with 2 males
dving Destween 36~/ days of treatment and 1 dying cn the third day of withdrawal,
The malas wers basically infertile when mated at 0-14 days post-treatment at the
275 and 300 ppm doses. Remating at 104-112 cGays pcs c-treatrent did not resulz in
any substanzial increase in fe*til'tj Statistically sicnificant decreases in
the weight of the testes and mlmcyﬂls were observed in 225 a a3 300 ppn dese

..J

groups, respectively, as compared with contrcls at 11 weeks. 2ftar a 1f week
racovery period, the body weight gains remained signi 1car.,u=1 iower t‘.aﬁ controls
for the two high dese groups while the 59 group completely recovered in terms of

final tody weight and organ weights. In the 225 and 3¢ rorn rcucs, ,es:es,
epididiymides and prostate (300 ppm) weishts partially recowerad bub remained
signifizantly lower than the controls or Bi controls.

The sperm counts in the eplididymis were significantly rediced ar 130, 22
and 300 ppm dose levels {p<0.03) as well as the sperm \.eh mitter in the cauca
and vasa Ceferertia. The sperm cell count in the B control was signifl
lower in the cawdae and vasa deferentia but not in the in the 16
week retovery period *:2@ 150 and W dose groups complete
sperm czll counts in both the epididmis and cavdae ard & creritha; tur 2”5
dose group had wgmf:ca’zt but not complete rscovery, and ’:f~» mg'z <ose qgroup
was essantially uncharnged from the end of treatment pericd. By day 20 of treat-
ment in the 300 ppr dose group only 10% of the epididymal spers cells were ncrmal
locking, and aninagld sacrificed subsequent to 50 days treaztrent had olijospermia,
Many spermacozos were atyvpical in the 225 and 150 pom dose grocps at the 11th
waek sa:rlfice with the rats (3/5) fed 225 ppm still ?‘av:r;

e
Pk

"r o w {0 (D

b' rmal profiles
after z l6-week recovery period, The authors reportngé that

topatholagical
c"xan;eb in the testes and caput portion of the epididymids lﬂni)l“,d primarily
the gerninal elements.

’ }

Thig stzudy iz clessified as scientifi
ais study from the copen literature wes nc

f‘dl’ TS .

i1l anv regulatcry

cally accsptabls. As statsd zarlier,
= intended to Iul
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METHODS:

Racs were propagated in the investigator's laboratory fram Holtzman Com-
parry shipments. They were individually caged in steel cages and housed under a
photoperiod of 14 hr 1light/10hr darkness at room temperature of 20+2°C. Animals
were fed on Purina lab chow and fresh tap water ad libitum, Stages of the es~
trous cycle were determired microscopically by vaginal srearing. Only thcse rats
‘(»«1,%1ng 206-300g} which exhibited two conspcutlve 4— to 5-day estrcus cycles
were randonly selected for the experlmenrs.

Pseudcpragnancy was induced by stimulating the uterine cervical regicn of the
rat with the introduction of a vibrating fiber glass into the vagina during the
prosstrus and the estrus stages of the reproductive cycle. Day 1 of pseudopregnancy
wee fesignazed as the flrst day when leukocytes appeared pradominantly in the vag-~
irzl smear. Decidual cell reaction of the uteri was induced by surgical trauma-
tizazion of both horns at day ¢4 (1100-1500hr) of pseudoprngnanCJ.

LD G

A stock diet of 1.0% dinoseb in a base diet was prepared. From the stock

dizt, a calculated amcunt was then taken and further mixed with a given amount
of pulverized chow to form the desired dietary concentration of dincseb. The
mrantity of food consumption was recorded at the end of every test period.

Dinoseb was fed to the decidualized pseudopregnant rats during days 6-10
of psevdopregnancy which coincides with the period of decidual develomment.
on day 10 of pseudeopregnancy, enimals were sacrificed by cervical dislocation
under light ether enesthesia. The body weights were recorcded, the uterine
herns removed and weiched to the nearest my, uterine protein was detzrmined,
ard utarirs Cleaﬂen estimated.

Pregnancy was attalired by housing a female rat ‘in the estrus stage with a
fertile male. The day on which sperm were first observed in the vaginal lavage
wzs gonsidered day 1 of gestation, Feeding of the compound occurred during
days 6-15 of gestation which ceincides with the duration of an elevated proges-—

during the edvancement of pregnancy (days 5-15) in the rat. The
nurber of implartation sites in the pregnant rat was ccunted at day & of pregnancy,
follswing a tail-vein infectiorn of Chicago blue dye. On day 12 of pregnancy, lap-
2rotony Was performed on the sare rats on which the Implantaticn sites were prev—
*b,a_y countad cn day 6, and once again the number of Jdeveloping implantation sites
counted. The percentage of embryo survival rate at day 12 was calculated by

thoe formulzr the retic of the rumber of surviving embryo per litter at day 12

the moaber of implantarion sites at day 6(percentage).

on the day (days 20-23) of parturition in pregrant animals carried to term, -
> whese implartation sites were previcusly determined, the numbsr of live and
fetuses was recordad, and the dams were weighed. Trhe fetal survival rate at
h wis czlculated using the ratio of the number of live fetuses et birth to the
mzr of implantation sites counted at day 6 and expressed in percentage. The
fetuses were examired for external ancmalies and weighed., in arcther experi-
=€ D?QJﬂest rdto were c=crificed at day 16 of pregra”cy and placentae

31l caza were expréssed as mean +S5.E. (standard errcor). The dejree of signifi-
3 ztsrmined by one-way i variance {(AN(VA). . Th2 statistical
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significance between the experimental and control groups was Cetermined by the
Students "t” test with a pr@bablllty level of p<0.05 used as an estlmate of 51gn1—
ficance.

Conments:

This Study, obtained from the open literature, was not interded to satisfy
the requlatory requirements for a multigereration reproductive study but to
compare the reproductive effects of Dinoseb in pregnant and pseudo-pregnant. rats.
RISULTS :

Pweudooregnant

In decicdualized pseudoore"naﬂt {DCR) studies females were regorted to show
raductions in body weight gain at all doses tested (25-750 ppm) with the 750 ppn
group being significantly different from controls {control=247+6g vs 191+17g).
iethargy and ataxia were also obssrved at the high dose. Gross necropsy for the
530 -and 750 pom dose croups revealed jaundiced uteri. A statistically significant
raduction in absolite and relative uterine wet weight as compared to the controls
was observed in the 750 ppm group (p<0.05), Uterire protein and uterine glycogen
were reduced significently in a dose-related manner (ANOVA, p<0.05) at all dose
lzvels as compared to controls.

Fregnant

In pragnant rets fed dincseb from days 6 to 15 of gestation, placental protein
and placental gljco"en concentrations were decreased in 200, 250 and 300 ppm test
croups. The 1nvo 1jatorJ noted that, since at hicher doses of dinoseb, prouinent
clacentzl resorption was induced, the placental biochemical parameters were not
examined at these cos&ges. Toxic symptoms, such as ataxia and lethargy, were also

ooserved in all the pregrant rats fed 200 ppm and higher. Gross examination (at
day 16 of pregnancy) reveazled an accumulation of yellowish fluid in the surrounding
fatty tissues of the ovary and the uterus. Dose levels of 150 ppm and higher re~
sulted in statistically significant {p<0.03) diminished maternal body weight gain
for days 6-12 ard days 6-15 of gestaticn, =.g., days 6~ -15: 0 ppm= + 38+g vs -30+6
G at 200ppm,

P

table helcw presents reproductive parameters from dinoseb treatment dur-
ing da £-15 gestaticn. Yo eifect on implants from dincseb treatmsnt were
coserved at day 6 of zestation. At doses of 200 ppm ancd higher there was a signi-
ficant decrease in the rumber of conceptusas per dam with none observed at

350 ppm dinoseb (ANCVE, p<D.05!. The percentage of fetal survival rate per litter
at birth was significantly reduced at doses of 150 ppm and higher (p<0.05}. ’
Fetal birth weight per litter {g} was significantly reduced at dose levels of 200
rom and not determinecd at the higher doses., The authors noted that a major
malformation was obseirved at 200 oHpm with hypoplastic tail formation occurring in
£/62 fetuses examired which was 276 litters (33.3%). This anomaly was not observed
in the concurrent control or any dose levels of 150 ppm or less.

U) 1
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Table: effect of dinoseb on reproductive performance (days 6 to 15 gestation)

{from Table 2, p, 155 of paper) S % % ;
‘ « 2Rnbryo . of fetal .. fetal birth
daily ... . implants. % « surv. rate surv, rate wt. per
Jintake oo @ at, day 6  coriceptuses per litter :per litter - litter

‘EE%? (gg/ka/day) litter .per dam at day 12 at day 122. at birthP 1€s))

O i et

50 3.26+.09
100 6.90%.20
150 9.23%¥1.02

12.5+1.4C 12.5+1.4 100+00.0  80.12+7.59 7.20+.30
11.7#1.9  11.7%1.9 100+00.0  83.31%12.56 7.13%.27
13.7¢1.1  13.7%1.1 - 100%00.0  63.09+6.05 6.78%.14
14,3%.7  14.3%.7 100700.5  45.94+11.56* 6.85¢.41

& OV Y OV IOy O O

200 10.86¥1.337 13.2%1.4  9.7%1.1 75+9.0% - 53.06+9.20% 6.43%.18%
250 9.36%2/05% 12.3%.7 7.3%2.6 56722.3% 16.34412.32  ———re
300 9.49%1.467 14.8%2.1  4.9%¥3.5 33+21.0% 10.81%5.56%  ————n
350 B.60+1.571 12.2%.4 0.0%0.90 00700.0 900.0+40.00  ————mn
ANOVA p0.05 p<0.05  p<ol05 p<0.05

A% age of embryo survival rate= the ratio of the mumber of surviving embryocs per
litter at day 12 to that at day 6 as expressed in percentace; Dy age of fetal sur-
vival rate = the ratio of the number of live fetuses at birth to the number cf im—
plantation sites counted at day 6 as expressed in % age; © meantS.E.;* significant-
ly different from controls using the Student's t test (p<d.03); T the authors stated
that no further increase in dose intake was observed for sach of these doses, appar-
ently due to ataxia and lethargy in the pregnant rats

DISCUSSICN/PECOMMENDATICNS

Dinoseb administration during days -9 in decidu liznd pseudepregnant (DCR)
females produced reductions in body weichh at all g testad {25~750 ppm) with
the 750 pom group being s gnl‘lrantly differsnt from C t ols. Statistically
Jiﬂni‘icani reducticns in absolute and ralative Lterine wet weight as compared to
the controls were observed in the 750 pmm group (p<G.05). Uterine protein and
uterire glycogen were reduced significancly in a dose—related manner (ANOVA,
p<0.65) at all dese levels as compared to controls. This indicates a toxic
manifestation of diroseb on uterine physiology resulting in decremsnts in the
production of uterine protein and q‘g“oBﬁn associated with body weight loss,

PDevelopment of the pseucopregnant uterus is similar to the situation in the preg-
rant animal in terws of patterns of procsstercne and synthesis of a specific pro-
tein.

In pregnant ravs f2d dinoseb from days 6 to 15 of gestaticn, a parallel
effect was observaed with placental protein and placental glycogen concentrations
decreased in 200, 250 and 300 pom test groups. IDose levels of 150 ppm and higher
resul-ed in statisticaily significant (p<0.05) diminished maternal body weight
gain for days 6-12 and days 6~13 of gestation. 2t doses of 200 ppm and higher
there was a significant decrease in the ~umber of conceptuses per dam with none
surviving at 350 ppn dinoseb . The percentage of fetal survival rate per litter
at birth ues sigrificantly recuced &t deses of 150 ppm and higher. Fetal Rirth
welght per llLth (¢) was significantly reduced zz c“: levels of 200 prm and not
deternined at the higher Zoses. A major malformation was cbserved at 200 cpm
‘oolastic tail formaticon cccurring in §/62 Zstuses examined which was 2/6
{33.2%). This anomaly was not coserved in the concurrent control or any

litters

doce lavels of 159 ppm 2or less.




In conclusicn, these findings suggest that dincseb's reproductive toxicity
(Gecreased fetal survival at birth, decreased fetal weight) may be mediated
through an effect on the uterine physiolcogy, i.e., the ability of the uterus
to acequately support normal fetal development. However, it should b2 no ted ;
that the fetal effects are noted at higher doses (>150 to 200 ppm) in the pregnant
animals as compared to uterine changes (decreased weight, glycogen centent) in the
. pseudopregnant rats which occur at lower doses (25, 50, 100 ppm).

This study is clas ssified as scientifically acceptable. As an ancillary study,
4t was not intended to meet any of the requ1rements for studies submitted for the

registration of pesLlcldes.




STUDY EVALUATION T %
Secondary Reviewer

~StudyTitle: : Tuatology studies in mice:with 2—~sec~butyl ~4,6, -—dlnl—
, i : trophcnol (Dmoseb) : :
‘Reference: . MRID § 57711 .\
MRID % 355638
Testing Facility: Department of Pharmaoology, Mlchlgan State University, i
e ‘Bast Lansing, Michigan 48823 il :
Final Report MNo.: Food Cosmet Toxicol., vol, ll pp 31 43
Final Report Date: 1873
Study Authors: Gibson, J.E. ‘
3
Sponsor: Sutmitted by Dow Chamical Co. "
T ]
‘
Test Material: Dinoseb, Dow Chemical Co., lot # 7200206, 1966; DNP(dini-~

trophenol) from Eastman Kodek Chemicals. = !

Dose levels: Dinoseb was administered daily, ip, sc or by oral intuba-
tion at various doses (0-50 mg/kg/day): see methods sec—
tion; dinitrophenol {DNP) was administered in ip doses of

7.7 ard 13.6 ma/kg and oral doses of 25.% and 385.3 mg/Xg , |

(equimolar to dmosab doses of 10, 17.7, 32 and 50 mg/<g,

respactively). » i
Stenieg: Mice, Swiss-Webster strain




T : Ulodsi

METHODS :

Animals {from Spartan Research Animals, Haslett, Michi) were housed in groups
“of ten in stainless-steel cagesand allowed food and water ad :1lib., A 12-hr: dark=
light cycle wezs maintained(lights on at 8 a.m.}.  Pregnant mice were obtained by
~daily pen breeding fraw 8.to 9 a.m. {one male/five females). Mice with vaginal
plugs were-identified as being at day 1 of gestation and were isolated into treat—
ment groups; i . e Pl L : o :

Dincseb was administered to groups of pregnant mice either *throughout™ organo-
genssis®(days 8~16 of gestation), during early organogenesis {days 10-12), or during
late organcgenssis (days 14~16)--see table below for treatmeht schedule,. The
dinoseb doses were selected as those expected by the investigators to produce: 1}
maternal toxicity, 2) ro maternal toxicity and 3) no embryotoxic or teratogenic
effect.  Freshly prepared aqueous solutions of dinoseb and DNP (dissolved in 1 N
NaOH and titrated to neutral pH with 1 N-HCL) wer2 prepared in concertrations such
that 10ml/kg body weight gave the appropriate dose, Control animals received water.

Treatment schedule: Dinoseb
Mortality of dams:idead/#treated following

Dose level IP injection SC injection Oral intubation
{mg/kg/day)

Days 10-12

0 0/3 0/7 0/6

10 0/11 0/7 e

12.5 /7 : nemen ‘ e

15.8 c/7 ‘ e

17.7 1714 0/7 ————

18.8 5/11 s ———

20 474 —— 9/8

Ui o
o N
Pl
b
i
L
oo
NN
fo-Nes]

Days 14-16

Days 8-16

10 e : 0/8 e
17.7 J— 6/8 ———
20 - - 1/8
32 A e 2/5
-—-not included in test scnedule

{*organocenesis 13 during Says 6-15 of gestation)

-
St




Caesarian section was performed on day 19 of gestation and the number and
position of live, dead and resorbed fetuses were noted. Fetuses were removed
by severing the umbilical vessels with a cautery knife to prevent loss of fetal
blood, dried on absorbent paper and weighed and the fetal crown-rump distance was
measured with a vernier caliper. 1Individual fetuses were examined for external
ancmalies, and each litter divided into two sub-grcups for fixetion in Bouin's ,
solution for 2 weeks or fixed in 95% ethanol and subsequently stained with Aliz- e |
arin Red 8. Tissues from the Bouin's solution were sectioned by hand into 2-3
mn sections and examined under‘a dissecting microscope for soft-tissue anomalies .
by ‘the method of Wilson{1965). Skeletons stained with Alizarin Red § were examined )
for skeletal anomalies. ‘ ‘

Statistical analysis of measured parameters was by the anzlysis of variance ;
(completely random design). Treatment differences were detected by the least
significant difference test {Steel ard Torrie, 1960). The level of significance
was chosen as p<0.05.

Comrents on methods:

The study was not designed to fulfill the reporting recommendations for a
teratology study which would include the following:

1. Justification for the use of mice rather than rats or rabbits. . dou |

2. The use of 20 pregnant mice at each dose level with the oral route of admini-
stration.

3. The sulmission of individual date for edults and fetuses including clinical
signs, body weights, fetal ancmalies, food consumption, etc.

4., The cubmission of historical data.

5, Bstablishment of maternal toxicity such as weignt loss (hichest dose) with not
more than 10% maternal deaths as recownended by the 1978, 1982 EPA Guidelines( it
is recognized that the study was conducted in 1973 and that this is not a defi-
ciency besed on historical consideration but on rather on stat&~of—the—sc1eﬁcn con=-
siderations).

6. Complete identification of the test substance.

RESULTS :

1. I.P. Injection {methods table, tebles 1, 2)

The investigators reported that ip doses of 17.7-2C mg/day of dincseb produced
hyperthermia in the dams with some maternal deaths {45%, 1003 for days 10-12 organ-
xjehesis at 18.8 and 20 mg/kg/day,; respectively; 335 for days 14-16 organogeresis
at 17.7 mg/kg/day). Treatment during days 10-12 organogenesis (table 1) praduced
a decrease in the litter size end an increase in the number of wesorptlons {stati~-
stically significant) at 17.7 mg/kg/day but only a statisticaliy significant

reduction in the crown-rump length at the rext higher dose(13.8 mg/kg/day) in which 91
there was slightly less than 50% survival of the dans. For Jdays 14-16 of organo-
geresis, @ dose of 12.5 my/kgSCay (7/7 survival) praduced a slitht reduction in

the mean ounber of fetuses/litter(10 ws 17/7cont.) and a statisticelly significant




dose :level

Table 1:

Fetal data

4 pregnant mice #implantationst/

number of

fetal

CroWn—1Lusp

mg/kg/day) (treated/surviving) # fetusest resorptionst b.wti(g} lergta(cm)t
ip
{days10-12)
0 8/8 13+41/13+1 3.5+1.3 1.357+.036 2.6+0
10 11/11 13+1/12+1 11.3+4.0 1.334+.026 2.610
12.5 /17 13+1/11+1 8.14+2.4 1.250+.047 2.5+0
15.8 /7 12+1/11+1 8.1+2.7 1.283+.028  2.540
17.7 14/13 12+0/ 8+1* 33.9-7.4%  1.060+.036  2.5+0
18.8 11/6 3+1/}2+1 1.5+2.1 1.138+.024 2.3+0%
20.0 4/0 o/ — e e i
{daysld~16)
0 /7 13+1/12+1 8.7+4.5 1.355+.030 2.540
12.5 /7 13+1/10+2 36.7-11.1% 163+.036  2.5+1
17.7 12/8 14+1/ 4+2% 71.N+11.6* 1.101+.040% 2.4+0%
{days8-16)
5 /7 12+1/11+1 8.8+3.2 1.270+.036 2.5+0
sC
(days10-12)
0 7/1 11+1/11+1 4.,4+2.2 1.339+.032 2.€#0
10 /7 14+1/13+1 5.2%3.0 1.348+.033 2.6+0
17.7 /7 13+1/12+1 10.0+5.4 1.224=.040 2.6+
(Caysl4-16) N
3 8/8 13+0/12+0 5.6+2.4 1.373+.030 2.6+0
10 8/8 14+1/12+1 14.0+6.4 1.309+.041 2.6+
17.7 8/7 14+3/ T42% 46.4+15.3% 1.209+.065% 2.5+0* -
{(daysR-16)
0 5/5 13+1/12+1 6.4+1.7 1.304+.042 2.6+0
10 8/8 14+1/13%0 7.2+2.8 1.315+.026 2.6%0
17.7 8/8 12+1/10+1 14.0+7.4 1.083¥.039  2.450%
oral
(day910~12)
0 6/6 10+2/ 9+2 4.7+3.3 1.315+.042 2.640
20 8/8 11+1/11+1 3.5+1.8 1.296+.030 2.6-0
32 £/8 14+1/13+1 4.4+1.3 1.325%.026 2.650
50 8/2 13+0/12+0 4.,0+4.0 1.268+.039 2.540
(days14~16) ' N
20 14/14 13+0/11+0 8.0+2.7 1.261+.022 2.5+0 "
32 11/9 12+1/11+0 7.4+2.8 1.214+.033 2.5+0
(days8-16)
20 8/7 14+1/14+1 3.1+2.1 1.296+.033 2,640 :
32 8/ 12+l/llﬁl 9.0+2.2 1.202+.C%7 2.4+0% .
tmean/litter+SEM; *significantly different from controls{(p<G.05) -
increase in the number of resorptions (37%/litter}. There was a stat'stically .
significant reduction in the mean number of fetuses/litter, fetal Dody weights,
and crown-rump length for a dose of 17.7 mg/kg/day dinoseb at 14-16 Cays orzand- .?
cenesis (table 1, the nunber of resorptions was corrspondingly increase=d), .
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No effects o any paraneter was ohserved at 5 mg/kg/day curing days &-16 of crge
QLDESLS.

Table 2 Gross, SOft*tlSSJe and kaletal arcmalies From 1 p. 1nject10r{day*10-l,

INCIDENCE & - o .
10.0 12.5 15.3 17.7 18.8

Doselmg/kg/day) s’ 0
4 Litters: 8 11 70 131 B
GROSS -
‘oligedactyiy 0 0 1.3+1.3 0 35.9+9.8% 15.0+13.1
imperforate anus 0 0 0 2.9+2.9  19.248.7* &€.7+6.7
aczudia 0 0 0 2.9+2.9 17.5+7.7% 1.7+1.7
micrecaudia 0 0 0 0 25.3+8.0%  7.846.5
brachygrathia 0 0 0 G 2.5+2.5 0
elia G 0 0 0 16.3+8.7% 0
micromelia 0 Q 0 0 5.5+3.9 8.3+8.3
open &yes 0 3.6+3.0 1.1+1.1° B.3+5.9 0 0
SOFT TISSUE
internl.hydroceph. 14.5+9.4 92.043.0% 97.142.9% 55.9411.5% 76.2+£.6” 20.5-5.5
hydronephrosis 5.4+5.4 15.6+4.5 23.4+6.3 18.9+10.2 31.6+£.1% 18.5-5.7
cleft palate 1.8+1.8  1.3+1.3 0 0 0 0
enlarged bladler 3.6%2.4 0 0 9.4+4.6 1.4+1.4  8.2:5.3
adrenal agenesis . 0 0 0 .0 . 16.2+9.9 10.0-10.0
SKELS :‘» -
r':s:FUCvruuu wy. 27.2+12.2 12.145.8 23.4413.6 -20.7+6.1 -26.0+8.9 24.7-5.3
fused ] 0 22.1¥9.4  14.3+14.3 54,5+11.6%37.2-13.9°
absent ¢ 0 0 0 12.5+7.7" 0
sternsbrae: fused G 0 0 0 15,6+7.8* O
abseat and/or 6.6+4.3  11.243.6 19.7+7.2 34.0+13.9 56.5+%.8% 25.£-13.5
not ossifd. o
vertebraz:fused 0 0 4.4+2.9 2.042.) 76.2+8.1% 37.2-13.%°
not ossifd. 0 0 g = 9 19.5+8.8" 0
absent 0 0 0 7.1+7.1 30.8+10.3% 0
long bones absent 0 0 4.8+3.1 7.1¥7.1 41.3+10.7%13.3-9.3

cr not cssified
T only 12 litters examined for soft-tissue anomalies; 2 values are the mean perd
tage responses/litter+SEM; * significantly different from contrels {(p<9.05;

The author only presentad anomaly data (table 2} for days 10-12 ¢f organ>—
censsis. It was reporiad that®...No gress, soft-tissue cr skeletal zromalles
were detected in foetuses from dams. given 5 mg/kg/cay. ip throughout cestation {
8-15), nor in foetuses from dams given any dose level on gestational days 14-15
Examination of table 2 irdicates & dose-related increase in gross, sn‘*"tW"Q”e
skaletal ancmalies from doses administered at 10-12 days of orgoncgenesis. Ab

e lowest dose tested{ld mg/kq/ éay), there was a significant (p<0.05) inzrease
in the incidence of the soft-tissuz aﬂohaly internal bydrocephalus (L00% dam

™y -

v

qurvivalx. At -a dose of 17.7 my/ky/day (survival rate of 83%: 13/14+ iLhiers weve
UTRTOUS Sijﬁiflp%ﬂt "_oq, \OL"O"’”tj‘" imperforate anus, acaudia, microzaudic
Eﬁe}id}, soft~tissue {intacmal nydroceshelus, hydronephrosis) and gkelsfal fusec

r?
<

and absent ribs,

se egnt or not ossified sterrebrae, fused/ rot cssified/
absent vertebraz, a d

‘al
absent or nct cssified long bores) findirgs. These sffect
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‘wers considerably diminished in the next higher dcse (18.8 mg/kg/day) where dam

survival was considerably 1ess( survival rate of 55%:6/11).

Tabie: 3:  Skeletal apcmalies fron subcutanecus (s C. ) or ora* 1ntutatlon of dinoseb
during orgunoger831s
—~~~v»—~IWCIDEmCE(mean percentage resoonsp/llLt~r+SEA) ~~~~~~~
Sternebrae Vertebrae
tose 3 ltrs Ribs [Absent or I

| sCléays10-12)8

e

(mg;xg/day) examd. [Superrmry  Fused| not ossifd.  Fused ‘Superrmry Fused Absent

0 7 26.1%10.2 0 2.442.4 0 o 00
10 7 14.3711.7  4.7+4.7 22.878.4 S0 0 0 0
17.7 7 32.0%8.8 33.0%10.7%35.6%15.0% 2.4+2.4 6.0+4.0 50.3+9.8%2.9+2.9

8 26.5+10.8 0 16.0+5.2 0 0 G 0
10 8 7.2+4.8 0 11.,646.0 0 1.641.6° 2.542.5 O
17.7 5 19.4+5.8 0 31.249.5 0 o G 0
{days8-16} : ;

5 28.0+9.9 0 2.8+2.8 0 0 0 0
0 8 4.1+12.0 0 16.445.0 0 8.0+6.2 0 v
17.% 3 86.4+46.6" 8.8+4.4 39.5+6.6% 6.6+4.,3 26.2+11.8%7.145.4 0

# lrrs Ribs Sternebraz Vertebras

v, Supernugeerary Abvent or nov osgified Susernume erary
Oral
{Caysl(-12)@ .
c 6 19.0+16 .4 16.7+16.7 0
20 8 28.8+11.8 16.5+7.1 2.5+2.5
32 8 6.2+4.4 ; 3.5+3.5 0
50 2 7.0+7.0 ‘ 7.0+7.0 0
{days14~18)
20 14 7.4+3.8 13.2+45.5
32 9 26.9+3.0 46.8+10.2% ‘ 0
{3ays3-16]
20 7 65.0+10.3*% 15.9+4 .6 5.6+2.7
32 7 92.1+5.6% 21.1+11.5 42,0+13.7%

@ °dzy5 of gestation ca which treatmant was glven' * significantly different from

controls {pdd.05)
2. 5C Inisction (tables 1, 3)

Thers was sssentially 100% dam survival at the doses administered s.c. in the
celtable 11 No fetal effects (decreased fetal survival, fetal body wts., changes
oo W lengths) were seen for either 10 or 17.7 mg/kg/day dn:&s of dincseb
_,J 5.2, at days 10-12 gestation, Statistically significant increases in




.

in fetal toxicity were proﬁuc»d at 17.7 mg/kg/day for days 14-16 gestation
{increased rescrptions, derreased.fetal body weights and crown—rump length)vand
days 8-16 gectatlcn {crown-ruag length}.

SL 1ﬂJect10n of dinoseb was reported by the author to produce a qtatlstxcallv
significant increase in cleft palate only at 17.7 mg/kg/day on days 14-16 of
organogenesis (10.6+6.8%:mean $response/litter).

At 19 mg/kg/day an increase (not statistically significant) in absent or not
ossified sternebrae (days 10-12; days 8-16) and posqlbly supernumerary ribs {days
8-1%6) was produced. At a 17.7 mg/kg/day s.c. injection dosage statistically
31gn1f1cant increases in ancualies were observed wheni administered at days 10-12
{fused rins, absent or not cssified sternebrae and fused vertebrae) and days 8-16
gestation {supernunerary ribs, absent or not ossified sternebrae and supernumerﬁry
vertebrae} but not durlng days 1l4~14 gestation.

3, Cral Intubatien {(tables 1, 3)

Maternal toxicity (mortality) was observed at 20 mg/kg/dey (7/8 dams) ad-
ministered during 8-16 days gestation, 32 mg/kg/day (9/11, 7/9 dams, respectively)
during 14-16 and 8-16 days gestation and 50 mg/kg/day (administered only at Gays
10~-12) (table 1). A statistically significant decrease in the crown-rump length
for the 32 wmy/kg/cay dosage given at 8-16 days organcgenesis was the only embryo-
toxicity reported.

No gross or soft-tissve ancnalies were reported by the author., No anomalies
were procduced at any dose e 32, 50 mg/kg/day) with administration during
days 10~12 gestation. A significan: increase in absent or not ossified sternebrae
was observed following admiaistravion during days 14-16 of organogenesis, while a
doge—raleted increase {statistically significani) occurred at 20 and 32 mg/kg/day
dosages for supernumerary ribs and at 32 mg/kg/day for supernumerary vertebrae
during days 3-16 of gestatioin,

i1, DNP (ip or oral) Administration

Dose levels (10, 17.7=ip; 32 =2-d 30=oral; molar equivalents) equlvalpnt to
tha highest doses of dinossb used produced cvert toxic signs (hyperexcitability
and hyperthermia) but were not ragﬁ:ted lethal. No rmorphological defects wers
reported although there was a statistically significant decrezse in mean fetal
body weights (1.409+.036 g/cont.; 1.307+.0383) and fetal crown-rump length
{2,740 cwfcont.; 2. 6+0cm‘ 2t a dose of 13.6(= to 17.7 dinoseb) mg/kg/day for DNP
given ip.

DISCUSSICH/RECOMMENDATICNS

inder the conditions of this bicassay, dinoseb, via ip injection during 10-
12 davs of gestation, produced do:e~xe ated developmental toxic effects for
extarnal, soft-~tissue and szkeleizl ancmalies. This toxicity appears relative to
the producticn of embryotoxicicy,. i.e., 1ncrpased fetal resorptions and decreased
feral body weight. At the lowest Cose tested(10 ng/kg/day), there was a signifi-
cant (p<0.05) incraase in the incidsnce of the soft-tissue anomaly internal
hydrocephalus (100% Cam survival). At a dose of 17.7 mg/kg/day there were num-
arcus sigaificant external {oliigedathyly, imperlorate anus, acaudia, microcaudia,
1aly ;of:-tiSSJe {internal hy vhalus, hydronephrosis) and skeletal(fused




- ) U Qe v b

.

and absent ribs, fused/zbsent or not ossifisd sternebrae, fused/not ossified/
abser:. vertebraz, and absent or not ossified long bones) anomalies. These effects
were considerably diminished in the next higher dose (18.8mg/kg/day) where dams
- survival was conssde*ably s Survival rate of 35%:6/11). . The author reported
" that® ., .No gross, soft-rissue or skeletal amomalies were detected in foetuses
frcm dams given 5 mg/kg/day ip threughout gastation {day 8-16), nor in foetuses
from dams given any doss level on gestational days 14-15."

Route of administration appears to be rritical to the production of these
defects since subcutaneous injecticn or oral intubation of dinoseb did not result
in the more severs, clearly terata effects such as acaudia or imperforate anus
observed with ip injection. The authors @id report that sc injection produced a
statistically significaﬂt increase in cleft palate only at 17.7 mg/kg/day on days
14-16 of organcgenesis [10.6+6.8%: mean EKQSDOﬂve/ll ~terj. No severe terata were
; reported for oral lncubatlon. Sc injection and oral intubation also appeared to
: be less toxic tased on the maternal toxicity observed.

SC injection resulzed in an increase in absent or not ossified sternebrae at
10 mg/kg/day {days 10-12; days 8-16) and possibly superwmersary ribs {days 8-16).
At a 17.7 mg/kg/day s.c. injection dosage, = atisficallj significant increases in
ancmalies were observed at days 10-12 (fusel ribs, absent or not ossified sternebrae
and fused vertebrae) and days 8-16 gestation (supernumerary ribs, absent or not
ossified sternsbrae and supernumerary vertebrae} but not during days 14-16 gestation,

The effects of oral intubation were relatively nilder with no anomalies bazing

produced at any dose. level (20, 32, 50 mg/Xc/day) with administration during days
lO 12 gestation. 2 significant increase in zbsent or not ossified sternebrae was
observed with oral adaninistration during days 11-16 of organogeresis, while a
dosa-ralated irncrzase {statistically significant) cccurred at 20 and 32 my/xg/day
dosages for supsrnumerary vribs and at 32 myg,kg/<a o supernumerary vertebrae
during days 8-16 of ges:tation., Decreased c-r len was observed only at 32
mg/kg/cay.

4

v o
nzth

NP was ot reported to produce any terztogenic effects at doses equimolar
to dinoseb, The author suggests that the active teratogenic constituent of dincseb
is not the parsnt structure.

In summary, e roate of administration appears to be critical to the produc—
tion ¢f teratogenic or embryotoxic effects since subcutanecus injection or vral
intubation of dinsseb did not result in the more severe, clearly terata effects
such as acaudia or imperforate anus observec wich ip injection.

A NOEL can not be sstablished with any confidence due to the small number
of animals tesied. As discussed under the nethods ctz n this study was nhok
designed for cegulatory purposes and is designatad as Core Supplementay data.

5
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Secondary Reviewer

Study' Title: an An in vivo/in vitro evaluaticn of teratogenic action

Reference: N/A

Testing . Facility: Department of Anatomy, University of Michigan, Ann arbor,
: : Michigan 48109 SR 52 :

Final Report No.: Teratc}.ogy 23:57-61 . v

Final Report Date: =~ 1981 .

Study Authors: Reaudcin, AR, and Fisher, D.L.

Sponsor ; . N/A

Test Material: Several compounds including dinoseb which was stated as

having been obtained from EPA
Dose levels: Dinoseb: 10 mg/kg 1.p. on day 9, 10 of gestaticn

Species: : Rats, female, Wistar-derived from investigators' colony
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METHODS:

Rats were fed ad libitum with supplemental feedings of lettuce. Water was
arailable at all times. The day when sperm was obgerved in the vaginal smear was
designated as day 0 of pregnancy. Teratogenic doses of the test compourds were
administersd at 10 a4 on day 9 or 10 of gestation.

Twenty-four hours after day 9 injection, or four nours after day 10 injection,
the embryos were recovered for culture following the dissection methed of New and
Ceppola ('77). An attempt was made to culture ten embryos from each litter lex-
cept only seven frem 'day 10 controls).  Save litters, however, had fewer than ten
erbryos, and sove embryos were damaged or ‘lost prior to culture,  Usually,
therefore, fewer than ten embryos were actually placed in culture. Embryos placed
in culture were dorsiflexed, had five to nine somites, a beating heart, and an
open neural tube. The culture medium consisted of 50% Waymouth's medium (GIECO)
and 50% fetal calf serum (GIBCO) supplemented with 5,000 units/liter penicillin
ard 5,000 units/liter streptomycin., A single embryo was placed in a 10-mi screw-
czp plastic test tube containing 1.5 ml of medium. Each test tube was gassed with
a mixture of 10% 0;, 5% C0Op, and 85% N, and placed on a rotator ard rotated at 30—
40 rpm in an incubator at 37° C. At 12, 24, and 36 hours in culture,-the Oy con-
centration was increased to 20%, 50%, and 80%, respectively, with N concomitantly
decreased and COp raintained constant. Cultivation was terminated at 24 or {2 hcurs

“ard the development of the embryos ewvaluated.

| After 24 hours in culture, two thirds of the embryos were recovered for

. examinaticn. The remaining one third was transferred to fresh media and allcwed
. toc continue in cultivation until 42 hours. Recovered embryos were examined for
retation of the embryonic axis, heart rate, establishment of the visceral yolk
sac cireoulatinn , somite number, growth of the limb buds, closure of the:sneural
tube, and development of the allantois and amnion. The results were analyzed

D¢ the Student's t-test.

Comments on methods:

At the present time, guidelines for evaluating in vitro teratogenic assays
are not available in the Agency, and, hence, a core classification could not be
assigned to this study. Scientifically, this study is acceptable. However, it
skould be noted thet this study cannot be used to fulfill the requlatory: require-
ments for a teratology study.
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Emoryo survival in culture/ embrycnic development at 24 hours in culture :

; {Survival]
# pragnant rvats % embryos survivors at 24
. trezted placed in culture hours® (8) .
: I day 9 day 10 _day 9 - day 10 day 9 . day 10
controlsd 4l 41 3e5 271 86+10
f dinoseb 5 6 38 46 92+4 9643

a ponled contro\ valuess from all experiments; Y embryos alive at 24 hours and
continued in culturs were still alive ar 42 hours, when the experiment was ter—
minated:

{cﬁbryCﬂlc development at 24 hours in culture]

rosated emory— closed neural anterior limb no. of scmites

onic axis (%) tubes (%) buds (%) present

cay 8 dzv 10 dav 9 day 10 cay 9 day 10 day 9 dav 10
conitrols  96+4 95+5 38+5 97+5 61+17 71+15 18+1.0 19+0.8 *
dincseb 747*% 86-5% T5+8% 6248 52+10 7349 18iQ.7 20+0.5

*significanrly Cifferent fram the controls (p<0.05)

RESULTS/CONCLISTINS/RECOMMENDATIONS ¢ .

rat since twe thirds of the ﬂmbv/os were evamined at 24

Tha authors
4 an oo few erbryes lefr at 42 hours for a meaningful analy-

hours, there we
sis,

The survival of rat embry/Ts :reat at. day 9 or day 10 of gestation was Ccoi-
parable to ths control enbryes. Examination of the cultured widryos at 24 hours
indicated thar dincseb szﬂnlzlcanwly 1cnlb red the rotation of the embryonic axis
when ac*1n1CLarcd at’ both day ¢ and 10 of gestation. The authors noted that
diroseb still apoear=d tc be inhidbitory at 42 hours of culture, In addition, v
dinoszb cxcnl:;canc-x delayed the closure of the neural tube in the embrycs when
they were exposed ot either day 9 or 10 of gestation. No effect on the anterior
1imb bud formation or on the rumber of somites present was noted.

The auchor noted thet cbservations made on heart rate, establishment of the

yol“ sac circulaticon, and the development of the allantois and amnion did not
indicats amy consistent pattern of effect for any compound studied, including

: dinoseb. ‘

1t is concluded thnat dinoseb administration i.p. to pregnant rats at
day © or 10 of gestation (10 mg/kg) will induce significant inhibition in the
devaloprent oI the ﬁ“:TYCWJC axis rd neural tube closure in cultured embrycs.
This abiliny o DEOLLOD texat_ cenic” effects is consonant with its effects
in vivo., T : test and, as ncted in the methods section, is nck
aleguata rQQL-TEﬂCJ 5.




, S -

STUDY EVALUATION A (I L
Secondary Reviewer

" Study Title: -+ pestnatal morphology and functional capacity of the kidne
Study Tatle ; ional capacity kidney
o ) following prenatal treatment with dincseb in rats

Reference: ‘ UN/A
Testing Facility: ' Department of Phamacoloéy and Toxicology and Department of
‘ Patholocy, Michiggn State Univers;;y, East lansing, MI
Finai Report ¥o.:’ J. Toxicol. Environ. Hlth. 6:633-643
Final Report Date: 1980 ?
study Authors: McComack, K., 2t al
Sponsor: O N/A

Test Material: Dincseb: Dow Chenical Co., Midland, MI; lot 7200206, 1966

Dose Levels: I.p. infections {5 ml) of 0, 6.3, 9.0, 11.2, 12.5 and 15
mg/kg on days 10-12 of gestaticn

Species: Rats, female, strain Spregjue-Dawley from Spartan Farms,
Haslett, Mich.
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METHODS :

Timed-pregnant rats were cbtained cn day 2 of gestation. . The rets received ip
injections of dinpseb {(dissolved in 1 N NaCd and titrated to pH.7.4 with 1 N HC1)
on gestational days 10~12 and saline (control)} in 5 ml volume per kg body weight.
Litters were rormalized to.5 males and 5 females on day 1 postpartum. Experiments
were conducted with offspring at 21 days of gestation or at 1, 7, or 42 days post—
partum. s L

Fetuses used at 21 days of gestaticn were removed by caesarian section.
Numbers' and positions of -live, dead, and resorbed fetuses were recorded. Fetuses
were weighed, measured for crown—rump length with a verniér caliper, sexed, and
examined under a dissecting microscope for external ancmalies. Offspring were
also examined under a dissecting microscopic for visceral anomalies at gestation
day 21 {at least 6 litters from the 0, 6.3, 8.0 and 9.0 mg/kg/day treatment groups)
as well as at 1, 7, and 42 days postpartum (at least B8 animals per age in the 0,
8.0, and 9.0 my/kg/Cay treatment groups). Tissues from offspring at 21 days of
gestatica (liver, kidney, ureter, heart, end lung) and at 1 and 42 deys postpartum
(liver, kidney; and ureter) were used fcr histolcgical examinations. Samples
(obtained from at least 3 animals per acs in the 0, 8.0, and 9.0 mg/kg/Cay treat-
ment groups) were fixed in 10% buffered formalin. After fixation, these were em-
bedded in paraffin, secticned at 5 um, 2nd stained with hematoxylin and eosin.

Renal furction of rats treszted prenatally with dinoseb (0 or 3.0 mg/kg/day)
was determined beth in vivo and in vitro. QOrganic ion transport capacity was
quantified as the ability of renal cortical slices to accumulate a represertative
anion, PAaH, and cation, M-methyl-nicotinamide (NN) by the method of Cross and
Taggart {1950). Postnatal renal functicn was also assessed by quantifying the
clearance of inulin and PAH, the BUN, and the maximal urine osmolality.

T

Data wers aralyzed statistically by analysis of variance, ccrpletely randem
design, Treatment differences wers Cetected by the least significance diffsrence
test (Steel and Torrie, 1960). The 0.05 level of probability was used as the
criterion of significance. :

Comments -

This study, obtaired frcm the cpen literature, is intended as a teratclogy
screening technique and, at the present rzime, is useful orly as a jualitative
indicator of teratogenicity. The test system has not been adequately walidzted to
allow it's use for regulatory purposes.

RESULTS:

In 2 range~-finding study i.p. administration of dincseb (0, 6.3, 3.0, 9.0,
11.2, 12.5 and 15.8 mg/kg.d) on day 10-12 of gestation resulted-in 100% mortality
at doses of 11.2 mg/ky/d and greater within 1 week of treastment wich some mortality
(3/16=20%) at 9.0 mg/kg/d.




Table 1: Resorpticn rate and size of fetuses from pregnant rats@

resorbed or dead fetal body  fetal crown-rump

Dose . £ live fetuses: (3) - weight "{g) length {(cm)
0 13+1 5.8+2.3 5.82+.08 3.9+.1
6.3 1131 8.6+3.7 5.91%.10 3.9%.1
8.0 12¥1 4.9%1.5 5.44% 060 3.9%.1
9.0 1171 7.1%2.2 4.96+.072 3.4%.2D

a yalues are the mean per litter+SEM for at least 6 littsrs, rats killed at
day 21; D significantly different from control value, p<3.05

Table 2: Body weight, liver weight/body weight ratioc, and kidrey weight/body
weight ratio? (female pups)

dese (mz/kg/d)  age(d) body weicht (g) liver wi/bwt (x10G) kidrey wt/bwt(x100)

0.0 1 6.7+.1 : 5.48+.15 0.91+.02
9.0 1 5.9+.2D 5.63+.21 - 0.93%.02
0.0 7 15.6+.4 2.97+.04 1.10+.02
9.0 7 13.8%.6P 3.10%.09 1.16+.03
0.0 42 143.5+9.1 4.58+.23 0.93+.03
9.0 42C 139.4%7.7 5.04*.18 0.95%.05

dialues are means+obM for - least 8 female rats; © significantly different from
control value, p<0.05; Cvalues are for females, body weizhts were 171.8+12.4
ard 174.9+18.6 for control and dincseb~treated male rats, respectively

Dirosed administration {see Table 1 above) did not result in any increase in
tihe per cent resorbed or dead fetuses at dosage levels cf 6.3, 8.0 and 9.0 mg/ky/C
nut did produce a significant decrease in mean fetal boCy weichts (p<0.05) at the
two higrer doses as well as a decrease at the highest Cose (9.0 my/kg/d) in the
mean fetal crown-rump length (p<0,05).

acinistration of 9.0 my/kg/d of dinoseb (see Table 2 above) significantly
diminisked female pup body weights at 1 and 7 days postpartum (p<0.05) but this
weight raduction was not observed by 42 days postpartum. Ko zigrificant effect of
dinoseb administration during gestation was observed for either liver weight- or
kidney weight-to body weight ratios at any day after birth, However, hepatic
and kidrey histopathologic changes were reported for the 2.0 and 9.0 mg/kg/d
deses. In the liver, fetuses (near term) had cell vacuclations that displaced’
the nucleus and most of the cytoplasm while livers of pups at 42 days postpartum
were also vacuolated and necrotic. Other effects included disrupticn of hepato-
cytes, ebsence of nuclei, pyknotic or karyorrhetic nuclei, and cellular swelling
with lecions most extensive at the periphery of the lobules. ¥For the kidneys,
arproximately 40% of near-termn fetuses at the same dosages had dilated renal pelves
ard/cr urzters upon gross examination. Histological examination revealed dilation
of the renal pelvis and tubules (particularly distal tubiles and collectirg

ducts), pravalence of mesenchymal tissue, and vacuolatica of the transiticnal g7 !
ielivn of ursters (rear-iera and 1 day-old rats). The zuthors reporied :

<y ith=




e : (VRN RS R 5

Tenle 3: accurulation of PAH and NN by renal cortical. slices (pre-natal
treatment with dinoseb)@

slice-to-medium ratio

dese {m;/kg.d} age {(d) . .. PAH - NN .
0.0 1 3.49+.46 2.93+.31 .
3.0 o 2.85%.52 2.70%.43
0.0 42b 9.61+1.34  6.15+.84 \
9.0 42b . 8.98+1.19 1 6.06%.45 3

& values ars means+SEM for 8 animals; “values. are for male rats

that the inciderce and severity cf lesions in kidneys and ureters decreased with
age.

Pre~ratal treatment w1th diroseb (see Table 3 above) had no effect on the
accumulat ion of Ar r 8N by reral cortical slices from tissuves of animals at
day 1 cr Cay 42 Dostpartum. The clearance of inulin (measure of the glomerular
filtration rate} and PAH (a measure of the effective renal plasma flow) from day
42 post-partun males was not affected by cinoseb administration. Na and K(uEg/h)
excretion, urine osmolality (mOsm/kg Ho0) and urine flow (ml/h) in normopenic and
hydropenic {48 rr water deprivation, sc injection of ADH) 42 day post-partum fe-
males was not affected by dincseb administration (pre-natal). The authors also
reported that BIN determinations in the 42-day-old females were not affected by
dinoseb.

LISCUSSION/RECOENDATIONS «

Pre-ratal eiministration (i.2./8.0 ard 9.0 mg/kg/day} of dincseb (day 10-12
of gestation) resulted in the occurrence of post-partum effects including decreased
fetal body weighes {day 1, 7 but not at dey 42), a decrease at the highest Iose
(3.0 mg/kg/d) in the mean fetal crown-rump length (p<0.035} in near-tern fetuses
(day 21}, and hepatic and kidney gross ané histclogical changes. In the liver,
fetuses (mear term) had cell vacuslaticns that displaced the nucleus and most of
the cytaplasm while livers of pups at 42 cays postpartum were also vacuplated and
recrotic., Other effects included disruption of hepatocytes, absence of nuclei,
pyknotiz cr karysrrhetic nuclei, and cellular swelling with lesions most extensive
at the periphery of the Iobules. For the kidneys, approximately 40% of near-term
fetuses at the zame dosages had dilated renal pelves and/or ureters upon grcss
examinaticn. Histclogical examiration revealed dilation of the renal pelvis and
tubules (particvlarly distal tubules and collecting ducts), prevalence of mesenchymal
tissue, and vacwlstion of the transitionzl epithelelium of ureters (near-term and
1 day-old rats). 7The incidence and severity of lesions in kidneys and ureters
cdecreasad with age (42 days).

This study is classified as Core Supplementary since it was intended as a
teratology screening technigue and 1s nob acceptable for requlatory reguirements.
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Study Title: , ”he effect of acute maternal tox101ty on fetal develop- .
rent in the mouse

Reference: N/A - | | i 1 .

Jesting Facility: Perlnafa1 Tox1cology Branch, Developmental Blology Divi- ;
: sion, HERL, USEPA, RIP, NC ) .

Final Report No.: Teratogen. Carcinogen. Mutagen. %5:3-13 \

Final Report Date: 1985

'gtuﬂw Authors: . Kavlock, R.J, et al

Sponsor: N/2

Test Material; | Ten chemicalé ircluding technical grade dinoseb, Lot AGR

133942, purity 97% from Dow Chemical Co. (Midland,MI)

Dose Levels: 0, 26, 33 ng/kg on day 8 of gestation
Species: Mice, female, randan-breed CD-1 from Charles River Breeding !
Laboratory




METHODS:

Nulliparous mice (23-33g) were used in the toxicity stadies, while primi-
parous animals received on day 2 of pregnancy(the morning cf cenfirmation of the
presence of a vaginal plug being day 1) were used in the teraztology studies.

Animals were received in weekly blocks during the course of the experiment, with
each block representing the camplete toxicity or teratology of a particular compound.
Fach block centained an appropriate concurrent control. Within & block, animals

rere randomly assigned to cne of the available treatment groups.

Conpounds were administerad orally (intubations) as sclutions in corn-oil.
Intubation volumes were 0.5 ml/rcuse. -

For toxicity studies, initial doses selected wers based on the acute LB50
values from the literature or from extrapolation of sub-chronic toxicity studies
done in the investigators! lab. Five groups of ten animals each were assigred to
dose groups bracketing the anticipated LIPS0 value. Animals wers observed for
¢eath and other signs of toxicity for 10 days following dosing. Probit analysis
was used to calculate a Zose that weuld induce a low degree of maternal lethality
(the predicted LD10) and cne that weculd induce a moderate degree of maternal
lethality (LD40) for use in the terztology studies.

On day 8 of gestatien, primiparous females were weighed and dosed with either
the vehicle (20 animals) or a Jecse that induced a low degres of maternal lethality
{20 animals) or a roderaze Cegree of lethality (40 animals). Aanimals were killed
cn day 18 of gestaticn, the utaerus was rermoved and waighed. Mazernal weight was
calculated as the differsnce batween the overall weighc gain during pregnancy and
the gravid uterus weight. The fetuses wers removed from ths utarus, blotted and
weighed as a group, examired for gress malformations, and cividsd ecually for fix-
ation in either a soluticn of 3% formaldehyde, 5% glacial eztetic acid, ard 70%
alcohol or in 70% alcchol alcre. The former were necropsied, while the lattsr
were staired with alizarin red 3 anc examined for skeletal sbnorraliitiss and
maturity. Amoniun sulficde staining of the uteri from appzrently non-pregnant
females was not dere, ard it is possible that resorpticns ¢f entire litters that
cecurred shortly aftar treatment may have been overlocked. However, the investi-
gators noted that this particular response would have manifast itself in the %

of treated females which survived to the scheduled sacrifice that were "non-
gregnant,”

3
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The litter was regarded as the fundarental unit of comsariscn in statistical
procedures. For continucus variables, analysis of varlance procedures available
in the Statistical Analysis System were used to detect overall zraatment effects;

post hoc t-tests were used to compars individual treatment jroups when there was a

significant F wvalue in the znalysis of variance (ANOVA}.




Table 1: maternal effects at low ang moderately toxic dosg lewels

dose 2 E(%) (%) ‘ (%) initial waternzl
{mo/kg)  treated maternal deaths whole litter viable maternal “weight
: esorptions  likters® wt.(g)® gain(g)®

0 15 0(0) . 0{n} 12(80} 28.0+.3% 4.3
25 20 0{g}) = 000 17{85) 27.7+.4 4.6
33 40 2(5) U3 20(53) 27.6x.3 3.6

T Tercentace OF thost fensleos surviuirg o L2cm; O irciuCes oniy those femal
that had fetuses at term; © meantstandard error of the mesan

Table 2: feotal effects at low and moderately toxic dose levels
E %
% 3 ] enlarged =enlarged
prenatal sternal caudal cerebral renal
(mg/kg) % litters® mortality weight(g) ossifcins. cssifetns. ventriclés pelvis
¢ 11 5+2% 1.00-.04 5.4+.5 3.9+.4 4+3 &4
26 17 5+2 1.03+.01  £.0%.1 4 .2+.3 4=2 00~
33 20 4+l 0.93+.02  €.0:.1 4.1+.1 0-0 1+

Fincludes cnly litters with 1.ve fstuses at term; o significazntly dilfersnt Srom
concurrert control value, pdu.0%;%cata presented as meantstardard errcy of the m

Table 3: malformsticne in fetuses from dame exposed to low or mederately toxic Coses

fused umbilical hydrore—
vribr. hernia chresis
1/1 ——— 373
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METHODS :

The present study is an extension of the study presented by Chernoff and
Kavlock(J. Toxicol, Environ, Hlth. 10:541-550,:.1982). Additional treatments were
administered later iu gestation than rre period utilized by Chernoff and Xavlock
to evaluate their hyuothesis that the duration of exposure could be altered and
the assay still be valid.

In the present study, mcre than 1300 pregnant mice were exposed to (ng of 35
diffsrent chemicals in 41 different treatment regimens. The dams were allowed to
deliver and the postnatal viability, growth, morphology, and reproductive function
of the offspring were assessed. The study was conducted over a 2-year period in
21 blocks with two or three treatment groups and a concurrent control per block.
Within each block, each trsatment group initially contained 23-40 primiparous 90-
day-old female mice recelved on day 5 of gestation. Dams were hcused individually
in transparent plastic caces with pine shavings as bedding. Animals were maintained
on a 12/12 rhotopericd with lights off at 1800(EST), with tap water ad libitum,
and room temperature of 20-24°C. Upon arrival, dams were randousy assigned to
control cr treated groups. The treatunents were usually administered daily on days
8-12 of gestation which is within the period of major emwbryonic organogenesis, Doses
ore selected from published studies or from studies in the laboratory that de-
termined a2 WD,

The females were weiched throughout dosing and on day 19 of gestaticn,. They
ware allowed to give birth and the litters were counted and weighed at 1 and 3
days of age. Dead pups recovered from the cages were recropsied and abnormalities
recorded. Dams that had not given birth by postnatal day 3 were killed ard
examined for the presence ¢f resorptions.

Randcm samples of the dams and pups were selected from the Chernoff and Kav-
lock study for chservation in the present study., For dinoseb (ist block), litters
were randomly selected. At 22 days of age a male and female from each litter wers
weished after behavioral testing as werse two males from esch litter at 57 days. Be-
havioral data were not presentad in the present report. At 30 days of age the pups
ware weanad, counted, and weighed and the numbers cf females with patent vaginas
determined. The pups remained in bisexual groups after weaning for broeding pur-
poses. Throughout the remainder of the experiment the animals were checked while
the cages were being changad and obvicusliy pregnant animals were removed and
individually housed until garturition when litter size and age of the dam were
recorded.

AL approximatel

and weights of the 1 ’
corded. Any gross patholoygy was recorced. In the first 19 blocks, survival
rates aftsr weaning were calculated from the numbers of females alive through day

ivided by the nuibers of females weaned. The body weight data on day 30 was
soted and analyzed by univaviate analysis of variance (MNOVAY using the litter
m2ans,. All other data wers analyzed using individual wvalues rather than litter
means because, with the exception of block 1, the pups were not genstic litter-
mates, The necropsy Cata were analyzed by block using a multivariate ANOVA. The
date cn age at parturition and Fy litter sizes were also analyzed by block using
multivariate ANOVA. The percentage data were analyzed by computing a normal de-~
viate z, derived from the rormal approximation to the binomial., The z and chi-




square tesis are ‘denticzl. In addition, the control data we.e analyzed to de-
cermine if aw Y che variab .es exhibited significant block effects. Correlation
watrices weve ¢.lculated 5o 1) the control groups, 2) the compounds that are
known t¢ cease “rank maliormations or resorptions, and 3) the compounds- that do
ek Laus® malf oormations or resorptions using group means of the maternal and neo—
notal date fiom the Chernoff-Kazlock Assay(CKA) and data from this study.

Carments

This study was obtaired from the open literature and was intended as a
teratology screening technique. At the present time, it is useful only as a guali-
tative indicator of teratogenicity. The test system has not been zdequately
validated to allow it's use for rejulatory purposes.

RESULTS :

As Table 1 below illustrates, prenatal exposure of CD-1 female wice (day
8~12 of gestaticn) to dincseb at a MID produced no significant effects on any of
the postnatal parameters studied including the number of pups (males and females)
alive at day 3, *he body weight at day 3 (both sexes), and body weights at day 22
or 30 {both sexes) or day 57 (males). Mo decreases wer2 observed in body or organ
weights (liver, testes, seminal vesicle, kidney) at day 250 Qﬁen ﬁpcroij occurred.

In diroseb treated animals a 57% vaginal patency at day 30 i1 female mice was
reported as opposed to only 24% in the concurrant controls, however other concurren‘
controis had patencies rarging from 29 to 100%

Table 1: effects of prenatal exgosure to chemicals on the postnatal growth
and organ weights of CD~1 mice®

gos2: daJB day3 dzr 22 d30/a57 welghts at necropsy
(mg/kg/d)/ $live b.ovt. body wt. body wh. body liver testes sem.ves. kidney
rovze  (MFF) (F) O4F) MO F (M) (M) (M) () )
control J/cral 9,1  1.%t8 8.3 2.1/ 15.3 43.2 2.485 228 5590 363
30,2~
dinocseb 15,/2ral 9.9 2.0 8.5 22.7 20.3 42.1 2.264- 249 543 382

29.9 e
4 dams ware Cdosed on days 8--12 of gestation; males were necropsied at day 250

DiSCUSSION,/RECCM I ENDATICNS:

iz stndy was intended 2s an extended evaluation of the study pecformed by
Cnarnoff ard Kaviocok (19233} 1
or "Dw? ferale mice (day -1z

roposed teratology screen. Prenatal exposure
gestaktion) to dinoseb at a MID produced no

The zostnetel paramsters studied 1r:3*4 ng the
ahiip at dzy 3, the body weight at day 3 (both
or 30 (itcth sexes) or day 57 (ﬁ« gz). Xo
organ Jei;l ts (liver, testes, seminal wvesicle,
ccuryed i

ied as Core Supplementary due to its uss as a teratology
e taratology test.

iU



STUDY EVALUATION ER VR -

Secondary Reviewer
Study Title: CAn in vivo teratology screen utilizivg pregnant mice*

Reference: N/A

Testing Facility: Develortental Bielagy Divisicn, Feeolth Effects Research
Laboratcry, U.S. EPa, Fasezrch Triangle Park,NC 27711

Firal Raport No.: J. Texieol. ZErwvison, #Hlpn,. 10:321-330

fimal Report Date: 1932

Study Authors: Chexrroff, X., and Kavlicck, RJ.

SpOnNsor: N/A
Test Materials Dincsed acd 27 ofner covpounds

15wy via cral intebandon (dincseb! on day £-12 of gesta-
tion
Srecies: Mice, femalz of 1 strain (Cherles River Laboratoriss,

‘ Mass.)

* Also presented in Enviren. Sci. Re : as "A teratology tast
syszem which utilizes postnatal crowth an o1l o the mouse™
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METHODS =

Mice wers maintained on a 12-hr light-dark cycle and received food and werer
ad 1ib. Pregnant mice were obtaired Ly pen breeding, the day a vagirsl plug vas
cbserved being designated as day 1 of gestation. Dinoseb {cold or 1zbeled) was
dissolved in dilute NaOH and aljusted to physiolcgical pd with HC1, shile therc—
barbital(Mallinckrodt Chemical) ard SKF-5253 {Smith,Kline and Frerch, Phil,,Pz.)
were dissolved in distilled water.,  All agents were adninistered intraperitonzallv
in a volume of 10 mi/kg body weight. ‘

bt e 1

For food deprivation studies, thies grcu;s of pregnant
food for 0, 24 or 48 hr beginning the 9th Cay of gestaticnr
mice were treated with dincseb or days 10-12 cf gestaticn, O ;
2 groups of pregnant mice were given sirgle 1rjectlons of dlﬂ”Sﬁb on day 11 or Jday
12 of gestaticn. For spproximately half the nice in each group, Cincssh treatrent
ras preceded by 50 mg/wg phenobarbital pretrestment twice afly for 3 3ays: the
rest of the mice were not pretresatsed. 7Two other groups received dincsab on day
12 of gestaticn 1 hr after treatment with 32.0 mg/kg SKF-5253. A third graup
was untreated.

1

Fetuses vwere rpmnved on day 19 of gestation by Czesarian
and exanined for external anomalies, Hz1lf the fehuses of sach
in Bouin's solubion and later examined for soft tissve arcmall
W1lscn(]9m Yo The remaining fetusses were fixsd in 95% ethansk

with 1% KOH, ths fetsl skelerons vere S:aiteﬂ with alizarin red S zrd examined with

a dtssect-u" nicroscose.

Phammzcoking tic studies were performed with radiolabsled materizl Hit will te
discussed under the metabolism dtuﬁy revievs,

comparisong by
The litter was md as the unit cf ana’t j@; .

ggjment This study was not intended to be submitted for regulator

ouc as a screen for testing hypotheses concerning the factors invoLvei in t.c
production of teratcgenic effecis fraom ip injesticn of dinossb,

RESULTS :

As preserted in chle 1. frod denrivation at 4% hrs

2y
2/3 et
L
3
O
Poe B € 1)
{uie

increased the nunher of soft tissus defeczs ir the oontro (o<, ok g}
r2lationsihiip ©> the control, nondeprived and the L;useb, non-deprivel groirsd
At 15.8 mg/eg/day, there was a statisticall i i 2s2 Ir

A
ommredcapxsap<0 compared =c non-Ce
ficantly mag i
OAD: ‘Q(t
amzlia, micy

mlurCuaqu:,

f, Ul&

de<‘cts conpa
¢ 24 hours
rost frequent
mg,/ kg /dar afte 4 zn »8 nrs fxod ds 7
(p<0.95) as canpared to szmiiarly~€eprive~



23 presented in Table 2, exsminaticon of the =
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S200%,

alis

cetes, that as with the soft tissue znaraliss, an increass rﬂ}.m
i ation alone (adsent or non-ocssified phalanges(EL) >
ux /762%:statis. significant e: ;xs 35, i*\,sec ribs,”

j=

inconplete "e*“

spht atermbrae) oc-urved at 48 hrs. There wers a remter of ancovaliss
31

both doses but pred(minant}.y at f"":e higher c’cse of 1, .8 m,:i Jday

absent or small ischium or pudis, adsent o small ferur,

fibulz, absent or nonrossified hallu_\, ‘a‘sed ribts, incorplete or
vertebrae, sbsent or noncossified or split stzrrebrae. For the I
hr or 48 hr food (.”p”‘l‘»'?tl)n appears to incr2asz the % ancra_‘c
siziler food~depriveld controls roughly eg xdlj('r:c&pt fcr the
nhry, i.e., for the hallux, fused vertebras and alsent Or non—o
Hovever et the hicher more teratogenic/ferotoxic dose of 15.8

h

3ign iIlC;ﬂt manner for a nuonber of anomaliss inclwding the farur,
digitel hones, thelarges, ribs and sternedraz {absent or non—ts3ifizd).
Food caprivetion up to 48 hrs resulied in no eszentiel enhéncerent cf o
related enomalies,

Fretreztment of pregnant mice wiss
an7y@me activity resulted in decreased
cab admiristration ar Qa‘a’ 12 of cesizt
TELarm Lo ne normel fetzl sody wa:.gﬁt 11@3
| irorease 1nR e i rormzl sofr tis

\_A

1" 0%/ cont

£ 3
4

§ ;estauon, phenobarbital o
ffect from Giroseb azlone excsp
ancmalies (100%/contr.. 79.

o inhibit drug-metabolizing

ion (15.8 mo/ko/day) resulied

) in % fetal resorption (3

es (100%//cont. ve 29.2%/dsh+

nomzrbital Oor SFF-5

ity or increassd LeS0Cn
The results of SKF-525a
were not enalyzed due ii:o o

Erarmacckinaetic siudies with labeled material w
will b= discussed more completely un the metabolie
re «*’J‘Z‘tf-’d that disposition of ,MC;d.N‘”eb was siowed

and ernanced by phenabarbital pretr: Food de

U

525A pretreatment di¢ not affech 4l of 21
rz rzpcrted to incrzase and decrazs2s the rate of 4i

spectively,

t%f’c:kr:t.r. ;
conbr., 0.7“:‘

r.

:3117 sis
%/ Cabpnt)

ood deprivetion enhanced the effecis of dinossen gdministraticn

P o day Cl.".'}Sc’"‘
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fcr @ enhanceterns of the 3

‘teb vs 44, A**/c;:\-“:; _‘,} .

—ph S5,

o ¥ e i g

; wemw:;:m bal\ :)hb to goim

LTMERT

':M",:

ub&;

zfmiristoation

Titrtars

ey

i

he

s

>

Pole -

g
nore-feprive

:’»f;

isclxdings

abeert or small




yaR el

B

S or

esoroed or

AR

"
nice®

inal
orest.

Sesta

r

e

R &4

rivat

2

!

g
[

=l

o~

s

™~

@y

et e

“f
El !

o,

o3
—
)

M
o0

1

o

[ves)

(e e

uy
s

~me
s

e

5
¢

£
TES
.

fz

A

R,

Z/
a

3.
AL i

'
o P
g

3

SN .
=

T
D
[ N

Sl el

e

.
% e

el
A

ja!

.
v

',"i,
{1

-

i

fst
e

e

ne

2

e

rark
o,

e rondepri

Liaa

£l

=

ZeLriv

-
ey
e

T
*

1-‘

L3

i

e

(]
V3
.

]

ol

b

<

e
¥ 7
o, 2

oo B
pie s

£

LTAtaEnd

e Lon

e

Lo
i s

S

Fic Buriod

TH
L
iz Or

X T

j

2 4

i

SR

Ll

]
i
i

¥

o
RS
=

i

s
ALz
b

3
FHacs
T3

1.

¥

= SR

-
e TN

S
o T

P
L
7

F
oy 2
o

o

=

?

T

PSR

e
R .

r
. N




LY
_A&uo
1

o

o

3
i

F

TO0

=r

o
E

}oaf
5.

-1

P e =
FS 2

nel s

2o

T R

@

3

B SN )

L=

3

Lo

Ers

SN

L

al

EETALIO

o

[

i%.4

53

Ve

20.0

i1
s
(T3]

(22

1.0

48

w4t
=i

o~

%

wjt

13

e

|

&

0
it

o

9]

o
et

e

%
Y
~

e
& T2,

Lazamel

=t

oy
-4

o -

€

7y
gl
i3

i

~

e

“ft

[}
i1y

nze
PR:

1N
(38}

et

<

(o]

[T

PR

)

ey

iy

[

™

)

3
-t

3
o

e

g

e
(%)

g el
e

T

«f
.

1

o4
"
o™
Ll

s
(a8

0

eey

1
B

ot

o
(")

7%

i
{y

N N e

o e

1aa
[

s’

X s

TN E

#

[¥s]

>
ol

e




1
o)
§
<y
(S
Co¥
'J
(AN
pas do

Pretreatment with phenobarbital inhibited the terotogenic/fetctoxic effects
? dincseb (as evidenced by a decrease in the % fetal resorptions, return to

srmal fatal weights,. and increase in the $ normal soft tissues) at the higher dose

©18.8 mg/kg/day {cay 12 of gestation) but not at a dose of 17.7 mg/kg/day (day
gestation), -Inhibition of microscmal metabolism with SKF-525A appeared to
hance the teratogenic/fetotoxic effects of dincseb {(as evidenced by a statis-
cally significant increase in % fetal resorption and soft tissue anomalies with
1.8 my/kg/day at day 12 gestation).

Tt is concluded that the teratogenic/fetotrxic e ts of dinozeb administerd
o. appear Lo be modified (erhanced or decrsasad) I ~d deprivation for 24

urs but not for 48 hours. Food deurivation of o3 o nay resalt in teratogenic/

totoxic effects. 7The wechanism of this effect may relate to in vivo metabolism .
nce the toxic effects of dirosel - : ¥ be alleviated by pretreatment with ; '
enobarbital which stimulates dincs. . s elimination from the body or enhenced by
hibition of liver microscmal enzyres with SKF-525A pretrsatwment. Pharmacokinetic
ca appear to support this suggestion.

This study was not intended to satisfy regulatory requirements and is desig- .
red Cere Supplementary.
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Procaryotes: In a properiy cort"czlea s*ud;, ore miTiigrem/
disc of nonactivated dinnsed rcaused preferential ipht b}::oa
of "ONA repair~deficient L. coll 93478 and Baciilus sibgiii
Has {Simmon cet . al.; study do. ¥, Teble V)00 Theistudy was
not o conducted in the preserce of . 53 activwation. The
findings of these two studies;atcepiable, withcut melabolic
activation, indicate that dineseb has the potential to
interact with and ceuse primary ONA damage in Bacteria.

At 2 later date but under the same EFA contract, dinosed was
evaluated in  the $. tyahisorium  SU4325  (rec™)iSULii00

ol

rec”y differential toxicity assay (¥aters et al.; "'d]

No. le, Tabieg 1}). The rprefereatial  inhibition of 5.

Dyphinurivm S14730 forfirmec the primary DNA ganage ‘ndeced

by dinoseb in E£. coli end E. subti’is. The sumnarized

resulis gpublished bg waLers et aW., towswer, 4id not rrovide

the dosa  at  which dinoseb  was zctive; thersfore, the
qualitative resuits could not bz used in this evaiuatimm.

The 9prophage  induction  test with ponactivated 1772 to
10°% ¥ cinossh provided no mezningfsl dats “or =his revieu
{Toure' and Stenz; stedy No. &, Tadie 1j . and  thus i3

ynacceptable.

fucarvotas:  Simmon
contract to EPA

Saccharomy/ces Cergvis
Genotoxicity was 3558552
exposed for 4 hours
of the tast material.

In the Firse _ experiment (6.2 . 3.3%
was - marvedly cyltotoxic in the fration
cytotoxirity wes ‘apperent, bt ¢y S8-
activated conditions. A s gt the
zbsoiute number of miistic reon reiazfve
number 2 mitotic recombimants) reporied
for the 0.2% nonactivated dose; ah e incre Urrel &t
a8% ¢all survival Ss-activated $.% oinese erative
In the szcond expirimeat, 0.1 zng % dincs favesti~
gated. Under nenactivated znl S jvated itns end
at high survival {(75%, -59; 833, . 3 thre $en

in beih the ebsolute and ralative pomber of
inants  was  reporied for 0.2% 0 dinossh.
increase in recombinccenic activiiy was
leved.
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‘The ' study authors®  conclysion. thet dinoseb was negative is
not consistent with the performing lzboratory's criteria for
a positive respense, that is, ."a positive response in tnis
assay is iacdicated by an increase of more than threefold in
the zbsolute number of nitotic recembinants per milliliter
as well as the relative number of mitotic recombinants per
110% survivers.® - :

We disagree with the reported conclusion for the following
reasons:

a. The > threefold increase in recombinogenic zctivity was
reprodeced  at a conparable. dose  ip two independent
studies.

b.  High cell survival wis observed at the dose causirg a3
‘positive response.

Althouagh dose-dependent increases were 1ot demorstrated, tha
results suggest weesk genstoxicity. We, tnersfcre, consider
the study inconclusive but classify dinoseb &s presumptively
positive,

Siebert and Lemperie (study Ho. 10, Table 1) exposed jeie
logarithmic phase S. cersvisiae 04 for 16 hours 2 100 and
1000 ppm dincseb im The absence of S$9 activatisn. Dincses
at- 100 prmowas cytotoric; & slight but aot significant
increase  in tryptephan convertants occurred -at 100 pom.
Since the assay was essentially performed with a singis
ngnactivated dose, the siudy was not considered appropriate
for evaluating the itest meterial.

By contrast to the incorclusive firdings of Simmon et al.
with 5. cervevisiee 03, Parry (study Ho. 9, Tablz 1}
demonstrated a convinciny dose~-related increase in adenins
and histidine convertants following  exposure of . Jate
Togarithmic phasz $. ¢eravisiae to an amide Formelation of
dinoseb (18% to 1685 poml. AL doses > 1285 ppm dinosebd was
cytotaxic. However, dose-related increzses in  gene
conversion at high survival Jevels were reported at 370,
5585, 740, and 925 pom. &t all active lzvels ihe increasz ia
adenine pratotrophs!]ﬁs survivors was censistezntly higher
than the freguency of histidine gprototrophs. The study is

acceptable and Indicetes that dincseb c¢an resct direstly
with genetic material causing OHA demsge in ye=ast. e
ynconfirmed

cavtian, however, that the positive response was
and rceurved dn 3 enigue genotype of S. cerevisize that nas
not been acdequately validated for this type of assay.

o en
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Marmalian €ells: To complets ihe battery cof assays reQLirei

for EPA contract Mo.. €8-01-2458, Simmon et ai. [study Ho. 1,
Tadle 1) . exposecd hunaﬂ ﬁ1pioud fibroblast WI-38. cells 1o
107% through 1077 # dinoseb for 3 hours in the abs:nce
of 59 activation aid to 30“3 through 1072 % dirsed
{1-hour treatment) .in the presence of SS9 activaticn. The
authors  reported -a  suggestion..of precipitation at 1674
without 5% atiivation, no precipitaticn "was reported wder
$9 activated conditions. The liguid scintillation courting
of wunscheduled INA -synihesis (UDS) indicated thet dimsed
was- not 5Fﬂ0tOX§C. No cytetoxic iesponse wegs shown at eny
assayed level, however, as stated by the euthors the hicrest
ncucytotoxic iose was evaluated. Hence we concluded that
dincceb was acegquately tested and the study is azceptabie.

In ar™other ttudy 3 single nconcytoioxic does 156 nmol/wi),
2,5 é€‘1trcpnvno showed no net incresse s nuclear grzin
counts in  the UDS zssay wusing primary rat hspatocstes
(Probst et al.; study No. 11, Tebie 1}. This study,
hewever, provided no  relevant data becavse tre entire
dincseb molecule was not investigeteo.

Genotoxic Tffacts ‘n Serpirel Cells:

medse spern norihosoegy stusy, ap horaas
fiye deily gavage adeinistrations of 2, 4.3, 2.3, 20, anz
cioeseb, provided no meaningful data {(Usterlor et
Tabmls 1Y, The autho 1cluded thet

rs co

acniristered by an ajpropriate
setected sampling intzrval may have Jegen
vo detect mutagenic effects on early anifor
he cell cwcle. Hence this study is

Conetusions far Orimery A Demage: A revies «f
this category shows that dinosed causes primary

tudie: in
WA dapags
i G

&
(I - R

s BE

in bacteria, is oresuln vogeERotosie in e3st, ind e
reactive in homas Flbrabizsis. ’

: : ndece primary 382 demace in gracar;otes, Liced
incenclusive evidence a? narc*’al r€'~ i it

&‘H.) which ‘}{:"“‘ gr
aA-rena s capebiiitie



We ‘assess that the potential of dincseb to induce gere mutation in
mammalian cells was not adeguately tested by .the studies submitted.
Similarly, the clastogenic rotential of the test matsrial has net
been investigated. :

tzh
1ished for the reviewed studies. It is recommenced, tserefore, that
the following assays be performed: :

1. Gene mutation in marmalisn cells (i.e., mouse lymphoma, Chinese
hanster ovary cel1/3GPRT, or V739 Chinese hamster celis).

2. Chromosonal aberrstions {i.e., ir vitro namialian cells aad/or
in vive rodent bone marrow of micronucleus assavs}.
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METHOIS:

Eighteen Sherman racs weighing about 250 ¢ were hou in izdividual con~
ventional cages having fres access to water ar nG feed.
to their environment befors the feeding s_ucj began. After the wonditioning per—
iod, the DNBP vas incorsorsted into the feed raticn as llows: One part DNBP
{technical) in acstone, dissolved in two :)arts peenut 0il, was aided o pre-mix
chow and placed in a large Baver's Mixer, 1Ih e concertraia chow tontained 2000
oo DRBP. = cmcattr:*e wes Giluted with chow to givs I cmncentrations of
50 and 200 pram DNBP. Six rats were continued ot a : twhile six rats
ware fed S0 poo for 138 days and six rats fed 200 pom f =v3 2lsg. Thres
groups of four rais each were placed in wetabolism cages fur wollecticon of urine
and feces for the overnichs perind impediatelv pricr to sacrifics. During this
seriod, #11 rais wers f2¢ plain chow. All animals wer=s killed after 132 fays wirch
tac rats Srom sach dist lesvel used for tissus analysis. A1l tissue samplss wers
stored in scimtillaticn wials and frozen immediately af . Fetes wers
steored ir specimen bottles and E£-czen prior to anslvels.

nimals vere conditicned

an snalytical standavd of DNEP wes prepared in Ienmere and Cin
a brown class botils, A “;31‘1 zicn of DIBP in benzene was methyls 4 5 mi
oL diazorethane reagent In a well-ventilated hood. The methrrlztsl stancard was
Tirwed to skand for 30 minctes oefore EC-GC aralysis.
\*o“"vlat%d Ome was ohr ¢ on acid slnrmd fran the oolurms

inme =2 120 mi o round-Dot-

zer Wl ;2 75 "'L.. c‘ Derzers

%xi?@’:ﬂ

=

i Was ’“’«e""y] atzd an
dif 23 for feed sr:t:’

Pat: Approximstely 500 was axtreced with chres 3
conitrile in a Tuell Ti The samplas was o
tign and the supernatant combined in a 40 m
The extract was parhitis 5 J porcions of he
aach exrtracticr, and tns var was discarded.
2f acidic {(pH I} IR aguse
sxtracted with tws 3 ml
oncentrated o a3 wolume un

iy »»fi pid a0
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DASCESICH /RO ENTATICNS

-

= INBE {Substarcs 1. 3} end 1, 1-8imethylaomylic

acid@ ester (~C0-{8-CICE- 14 2 trznsforred in the ssme way in rats ard rsblbits

1

{sicde ctain oxidestion end 1 raduction) vith hydholvsis of the ester
racing rlace. -

> of the test substances {see meihois) in rats and
chrumatographic studies shov that the saze metabnlites
= {Substance I7/unidentified; Substanc: VWihrcetyrl-2-
o3 . 5-3initrorhernsl -oropicnic ecid) . Tre carbonic acii {Subst V) e
¢ oonars throxh oxiderion of the terminal C of the side chain,
W orroteblr represents a coweound hydrozylzred i1 the si y
a mic r

i oxiiation suggests the arvicipa:
;

mesporsiole for the oxidation of a

+
=2

drction producks fadn
norgrratsl in e
{2—zec-tu

. . .
10 the

i
:o urine vhen e

howerer, since the glucuronice w
s

DT nToor 1 e rats

500G
1207 was
rte b

T et : afis
ol ins esters found in
tat e ancuann of
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Faper elactrogherogrens of blood seram of zzts poisoned per os, through
gkin ¢r by innzlation were examired. The elsctroghorstic system used differ
sntigtes Detween the presence of albumin-INP? or albunin-DEP r"e*:p‘nxeﬂr {co~
lored) ard the uncomplexsd compounds by tielr smaller electrophorztic robi nty.
The metabo

] lites (spots vith Re= §.47-0.51) ware detected in the crgans of the
soisored animals, mainly in 1iver and, also, in spleen, . kicnevs, and blcod., The
rants from these oz:mn; a .d elustes {rom the duwoestograms of metabolites
i (arewrow{)'af_ke* Uniczm S2 50¢). DiPP and
i ¢ to Incubation in vitro.
sducticn products ware per—
o-\,ar.s ard Zrom Incubates were subjected
cupling with B-naghiel ¢cr W-i-rtapht ~”132?\11¢R3C16’14 ne,
cbtaired by cou lzn.;; wizh 3-tzgzncel were exanired spectro-

Dig T
=

a latter =0 the editcr, It is chbvicusly
ments recessxry for @ metabcolism study, €.¢.,
lack of ingdividual animal dzka, lzck of

ncf e su er absmrgtior spactrum
wt.n was compared to the spectroohotometric D tu:e of
neubztions from ncrmal In boch irstences

U oorowed to be a'"'ﬂ\ in the

LR Y L S
ximua absorpticn 3t lasoda=s
2 TE AT

ST

e

nts foom polsoned reos {per oS, *.\1'1)
: : n the spectra
£3 ~160 mu.
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study Title:

eference:
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e
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"inal Report No.:

*inal Report late:

seady Authors:

STUDY EVALUATICN

Metalxlites of dinitrciscpropvlphenol (Dh2PR) and cf di-
nitrobutylphencl (D¥EP) in the rat's organisn,
lation of: rmetebolity dwunitroizeopropylofenciu (DiFP) i
W organizmie szczurow.

dwunitrobutylofenolu {(DiBP)
MRID €0767

Departmont of Toxicological
Acadery, Warsaw

Acta Pcleniae Tharmaceutica
19€4

Herneberg M.

NA

Herbicides NPT and INEB?
Unctatad

rats
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623421
STUDY EVALUATION N . iV rne
econdary Reviewer
Study Title: U Effect of food depfivation, phencbarbital, and SKF-525A ¢n

teratogenicity induced by 2~sec~bgty1~4,6—dinitrophenol
(dinoseb) and on disposition of [}4C]dinoseb in mice*

reference: M/A

esting Facilitv: Departnent of Pharmacology, Michigan State University,
East Lansing, Michigan

Final Report No.: J. Toxicol, and Enwiron, Health, 1:107-118

Final Report Date: - 1975

Study Authors: Preache M.M. and Gibson J.E.
Sponsor: N/A
Test Material: Dinoseb obtalined from Dow Chenical Co., Midland, Mich.,

Lot ¢ 7200206, 1966 ard {14C)dincsed (uniformly ring

ng
lateled, 3.04 oli/mol; Mallinckradi Chemical, St. [ouis,Mo)

Tose Levels: 15.8 mg/kg dincseb and 15.8 mg/kgl25 uCiszkg) 114C)dincsed

T o administered cn 10th and 11th day of gestation: [liCldincsed (
15,8 mg/kg:25 uCi/zkg) adninistered 1 hr after treatment with
32 mg/kg SKP-525A or after 3 days pretreatment with pheno-
Barbital (50 mg/kg) twice daily; 15.8 mg/kg(25 uCi/ky) after
), 24 or 48 hr food deprivation or after pretreatment with
40 mgy/kg SKF-525A 1 hr before [14C] dinoseb or witn 30 my/kg
phenobarbital administered twice daily for 3 days

Species: Female mice, Swiss-Webster (Spartan kesearch Animals, Haslett,
Michigan)

*Teratological considerations are discussed separately.
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METHODS :

“Three groups: of pregnant mice were deprived of focd for 0,24, cr 48 hr be~
ginning on the 9th day of gestation. Dinoseb was administered on the 10th and
llth:day of gestation(see dose levels, p.l). Three, 6, 12 or 24 hr after 1l4c)
dincseb,  blood was obtained by cardiac puncture under ether. anesthesia; follow—
ing centrifugation, 100 ul plasma samples were added ko glass scintillation wials,
Samples of liver, kidney, lung, placenta, and embryo were collected, minced, add-
ed to tared vials, and weighed. Samles were solubilized in 1.0 ml Soluene, 15
ml toluene counting solution (5 gm PPO/diphenyloxazole; plus 200 my dimethyl
POPOP/1,4-bis [2-(4-methyl-5-phenyloxazolyl) I benzene per liter toluene) added and
radiocactivity levels measured with a liguid scintillation counter and expressed
as dpn/ul plasma or mg tissue.

In a second experiment, two groups of nonpregnant mice wers treated with
(}4cjdinoseb (see p.l) after 1 hr pretreatment with SKF-525A or after 3 days pre-
treatment with phenobarbital twice daily. A third group was not pretreated.
Samples of blocd, liver, kidney, and lung were obtained 3, 6, 12, or 24 hr after
the radiolabeled dinoseb; plasma was separated by centrifugaticn, aré radicacti-
vity determined in plasma and tissue by the method described above.

Five groups of nonpregnant mice were treated with [14C]dircseb (zee p.l1)
after 0, 24, or 48 hr food deprivation or after pretreatment with SKF-525A 1 hr
before {14C1dinoseb or with phercbardital twice daily for 3 days. Blood ard
liver samples were collected 3 or 24 hr later, plasma was separzted, and aliguots
preparaed to determine total radiocactivity as deccribed above, Dincseb metabolitss
were separated from parent corpouad by methyl ethyl ketone extracticn and radic-
activity in the extract determined as described in Gibson and k2o (Food Cosret,
Toxicol. 11:45-52, 1973). The method was shown by thin-laver chraratography
to extract only unmetabolized dincseb with a recovery of 99% in plasma.

For determination of % body water after food deprivation, ncnpregnant mige
ware killed by cervical dislocaticn after 0, 24 or 48 hr food deprivation. Body
weight was determined after removal of the skin and tail; the body was homogeni-
zed in an eguivalent weight of distilled water, Three aliguots of the homocenale
from each mouse were weighed and dried to a constant weight. Lata were expressud
as the mean per cent bady water for the three aligquots.

Comparison of the rate cf disappearance of [14C)dinoseb wers made by a £ test
for the difference betwsen slcpes (Coldstein; 1964). All other data were studisd
by analysis of variance using between—group comparisons by the least significant
difference test {Steel and Torrie, 1560}.

This study, cbtained from the open literature, was rnot designed to meet the
standards for a metabolism test to be submitted for EPA's vegulatory requirerenis

£«
but contributes to our scientific understanding of dincsed’'s metabolizm,
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RESULTS :

The authors reported the disappearance of labeled dinoseb from maternal
plasma and tissues (liver, kidney, embryo, placenta, lung) to be first order
kinetics. Food deprivation for 24 hr prior to administration of the label signifi-
cantly reduced the rates of radicactivity elimination from the maternal plasra
and lung, while food deprivation for 48 hr increased thé rate of label disappearance
from liver. The embryo had lcwer levels of [14C]dinoseb as compared with those in
the maternal plasma or tissues, regardless of the deprivation conditions. The
rate cf disappearance of radioclabel was repcrted as not significantly altered by
food deprivation of the mother.,

In nonpregnant mice, pherobarbital pretreatment increased the rate of redio-
activity elimination frcm plasma and tissues, e.g., no pretreatment: ty,5=10.75 hr
vs. phenchbarbital pretreatment: tj,p=4.00 hr. S5KF-525A pretreatment significantly
decreessed the rate of disappearance of dinoseb radiocactivity from the liver (ty1 /2=
12.00 hr vs. 10.00 hr in no pretreatment group) but not from plasma or other tis—
sues,

Radicactivity distributicn is given below in a table. 1In a previous study
{Gibsea end Rao, Food Cesmet. Toxicol. 11:45-52, 1973), it was reported that
160% of the radicactivity in plasma of mice treated with [}4C]dinoseb was in the
form of parent compound, Thers were no stabistically significant alterations in
the percentage of unmetabolized parent ccmpound in the plasma with any pretreatment,
Forty-21ight hour food deprivation resulted in a significant decrease in the levels
of radiclabel in the 24 hr sarple (post-administration) of liver but 24 hr depri-~
vaticn had no effect on any parameter measured. SKP-525A significantly increased
the tetal radicactivity found in the liver at 24 hours after compound administration
whereas phencbarbital significantly cecreased the total radiolabel at both 3 and
24 nours postadministration (plasma and liver) and significantly increased the
cornversion of the parent compcund to metabolites in the 24 hour liver sample
{p20.05) .

Tre authors reported that food deprivation had no effect on percent bodv
water. The mean percentage body water for groups Ceprived for 0, 24 and 48 br
was 66, 67 ard 61%.

DISCUSSICI/RECOMMENDATICNS :

The piodisposition study was performed concommitanc with a teratclegy study in

oi
h teratogenic/Eetotoxic effects of dinoseb administerad i.p, appearad to be
fied (enhanced, no 2ffect) by food deprivation for 24 hours but not for 43
hours, reepectively., The mechanism of this effect may relate to aliered metazholism,

/istotoxic effect of dinoseb i.p. after 24 hrs ¢f food
to a decrease in the compounds' metabolism as evidencsd
eliminaticn of radiolabel from the plasma of the dams
% 2r of food deprivstion increased in tns
ctivity of the liver at thar time pericd,

ion apps
age in the rate o

D

Tre toxicity cf dinocseb
Zy stinulation of liver md

ty/fetotoxicity) could also e alleviated
h i
~r 2nhznced by the administration of SK&~ :

lism through pretrzatment with phenczarbital,
525A through inhibition of liver micro—

4

.
somal metabolism, i
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{table taken from table 4, page 116 of study)

[Nonpregnant}
total radioactivity@ % radioactivity in parent
corpound forw
time after plasma liver plasma liver
(14] dinosb, 3 24 3 24 3 24 3 24

no pretrmt,  267(14) 51(8)  92(8) 18(1)  104{4) }01(2) 60(6)  54(4)
24-hr depriv. 244(4)  65(9) 102(6) 17(0) 98(4) 104(3) 65(2) 64(8)
43-hr depriv. 303(12) 58(10) 87(1) 12(0* 106{4)  62(3) 61(3) 61(4)
SKF-525A 283(8)  67(8)  84(2) 27(1Y*  88(6)  92(2) 70(3) 57(3)

chenobarb. 146(15)* S5(1)* 82(3) 7(23* 103{1) 73(6) 52{11) 6)%

I
‘\
<“dpm/mg/tissue or ul plasma (SE); - MUK extractable radi oact1v1t«/total'“a dicac—

tivity (SE); significantly different frcm no pretreatment group (p<0.05)

In nonpregnant mice, phenobarbital pretreatment increased the rate of radio-
activity elimination from plasma and tissues, e.g., no pretreatment: ty/;=10.75
kr vs. phenobarbital pretreatment: tj/o =4.00 hr, SKF-525A pretreatment signifi-

cantly decreased the rate of disappearance of dinoseb radicactivity from the liver
{tysp= 12.00 hr vs, 10.00 hr in no pretreatrent grcup) but not frow plasma or other

tLSaUe%. Forty-eight hour deprivation resultsd in a significant decrease in the
evels of radiolabel in the 24 hr semple(post~administration) of liver bon Z4 hr
dauszatlon had no effect on any paramcter measured. None of the pretreatments
zlieved the percsntage of unmetabolized parent compound in the plasma, Although
metabolic activity may not Se identical in the pregnant and nonpregnant state in
mice, Gibscn and Rao (Fd. Cosmet. Tox. 11:45-52, 1973) had previcusly shown that
the disappearance of dincseb from the plasma of pregnant and nonprcgnant fena
mice was not different.

sized to @ f ot dinoseb's embryotoxicity through altering the volume of distri-
bution and thus the concentration of dincseb in the embrys,

It is concluded that alteraticn of the envirommental conditions (food depri-
vation for 24 or 48 hrs) either enharces or has no effect on the teratogesnic or.
fetotoxic effects of dincseb administered ip to Swiss~Webster mice during days
10-12 of gestation. This appears to occur through a decrease in the metabolic

inactivation of dincoseb with 24 hrs of food deprivation and an increase in metabo-

lizm after 48 hr food deprivation as evidenced by a reCuction in the rate of
disappearance of plasma radiozctivity or an increzsed rate of disappearance in
the liver, respsctively. Adwministration of SKP-525A also enhances the toxicity
of Ginosel while phenobarbital decreased it, Tnhese effects are mediated through
gither an inhibition of mestabolism of the dinosebd or an enhanced metabolic effect
Evidence in the nonpregnant mice supports this finding. The
cowicivy from food deprivation is not apparently due ko an alterad
tribution since focd degrivation had neo effect on the psr cent tody

This study is designated zs Core Supplermentary.
G 5

Food deprivation did rot alter the percent body water, which could be hypothe-
-
BN
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; The Toxicology Peer Review Committee met for an abreviated peer review of
the oncogenic potential of Dinoseb on May 28, 1986, After a review of the data
base, -it was tentatively concluded that Dinoseb is a Class C oncogen based on
the positive liver tumor livers in female mice. Primary data required to further

.~ define the oncogenic potential of Dinoseb -are a 2-year rat oncogenicity study,
mutagenicity studies which include gene mutation tests in mamalian cells and a
chromosomal  aberration test, as well as a general metabolism study. Secondary
data requirements are a l-year dog study, a 2-generation reproduction study and
tests in'two species for teratology.




 METHODS:

« Mice were housed in groups of ten in stainless-steel cages and allowed food

and water ad lib. A 12-hr dark/light cycle was maintained (lights on at 8 a.m.).
' pregnant mice were obtained by daily pen breeding from 8 to 9 a.m. Copulation
was confirmed by the presence of the vaginal plug at examination. This time was
called day 1 of gestation. ‘ .

Groups of five adult female mice were given dinoseb ip or orally. Fresh
aqueous solutions of dinoseb {dissolved in 1 N NaOH and titrated to neutral pH
with 1 N-HCl) were prepared sc that 10 ml/kg gave the desired dosage. At various
times (0.03-24hr) after administration, the mice were lightly anesthetized with
ather and blood was collectad by cardiac puncture into heparinized syringes. Af-
ter centrifugation of the blood, plasma sanples {0,4-0.5 ml) were diluted with
distilled water to 5 ml anc mixed. After addition of % ml methyl ethyl ketone
{MEK) and 1 g NaCl~Na2C03 {9:1, w/w), the tubes were shaken, The MEK phase was
withdrawn and the MEXK extraction was repeated. The cuvmiued MEK extracts were
then read at 430 mm against dinoseb standards (0-10 .g.™.

Radioactive dinosebl{see pg. 1 for details) was m. L. witn cold airnoseb pro-
portionately so that, in the final concentratior, 10 w’ kg gave the correct dos-
age. At various times (1 min-48 hr) after administration of (14c}dinoseb, samples
of maternal blocd, liver, kidrey, brain, muscle and adipose tissue were collected.
In addition, samples of embryo, placenta, and uterus were taken, BEmbrycs and pla-
centae from each animal wers pooled. Samples were minced with scissors, transfer-
ed to tared glass liquid-scintillation vials and weighed. Plasma samples (100 ul)
were placed in separszte liguid scintillation vials, All samples ware solubilized
in 1.0 ml Soluenz 100® and 15 ml toluene counting solution (5 g PPO plus 200 mg
dimethyl POPOP/liter toluene) was added. Radicactivity lev:zis were measured with
a liquid scintillaticn counter. OQuench corrections were m e usirg (1c] telvene
internal standardization, Disintegrations/min/g tissue wers converted to ug dino-
seb/g tissue to eliminate the effect of differences ‘o cho specific activities of
injected dincseb.

The kinetic rodel of Wiegand and Sanders (1964) was used to determire the rate
constants for dincseb absorption (kz) and eliminaticn (kg) from the plasma levels
of the compound. Also, using the kinetic medel, the volume of distribution was
estimated, '

The radioactivity of urine and feves collected for periods of 1-64 hr after
oral or ip administration of [*4Cldincseb wvas determined in groups of non-pregnant
mice treated as described above. Three groups of 3 mice were used for each sam-
pling tin. . Weighed fecal samples were homogenized in 2 volumes of 1 W BCL1 ard ali-
quots of the fecal homogenate were transferred to liquid scintillation vials.
feces and urine sawples were solubilized and counted as cdescribed above. Excretion
was expressed as a cumlative percentage of tne administered dose for each time
pericd, In cother experiments the common bile duct of female mice, anesthetized with
60 mg pentobarbital/kyg, was canrwulated using polyethylene tubing. The abdominal in-
cision was closed and dinoceeb was administered ip or by stomach injection and bile
wag nollected ints tared scintillation vials. The bile was weighed, solubilized and
counted for radicactivity as described.

T Ay . . \ . . . .
(}4CiDinosed was separataed from its metabolites in blood, liver, kidney and
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embryo tissues. Tissues were collected 3 hr after ip or oral administraticn of

the compound to pregnant mice on day 11 of gestation. The MEK extraction proce-

dure already described. was . used, with the following modifications. . Tissues were

homogenized in distilled water (1 g.in 4 ml) and one 10 ml MEK extraction was used.

. An aliquot of the MEK extract was counted for radicactivity. The remaining MEK

was evaporated to 0.1 ml under nitrogen and spotted.on cellulose thin-layer chro-

m?zogxaphz (TIC) plates. MEK extracts were chramatographed against standard
1dinoseb using two solvent systems; n-butanol-ethanol- benzene—NH4OH (2:4:

2 2, by vol.) and n-butanol-acetic acid-Hy0 (6:2:2, by vol.). Radiocactivity

on the TIC plates was located thh a radlacnrcnmtogram scanner . Only dincseb was

extracted in MEK (recovery>99%).

Statistical analyses of data were made by the grouped ¢ test {steel and Torrie,
1960). The level of significance was p<0.05.

Comments:

This study was obtained from the open literature and was not designed to
meet the regulatory requirements for a metabolism study.

RESULTS:

_The authors reported that the administration of dinoseb ip in a cose of 17.7
mg/kg to female wice produced a colorimetric peak in the blood comparable with an
oral dose of 40 mg/kg. For subseguent studies the authors chose an ip dose of
17.7 wg/kg and an oral dose of 32 mg/kg, since these dose levels praduved res-
pectively, teratogenic and ebqentxally ron-teratcgenic effects when given repeat-
edly during gestation,

Oral or ip administration of {14c)dincseb resulted in placental transfer of
the material: to the embryo but the levels never exceeded 2.5% -indicating a pla-
cental barrier. Both routes of administration gave similar edbryonic levels but
the peak levels were reached much more rapidly froim the ip route (within 8 minutes)
compared to the oral route (12 hi).. The radicactivity reached all tissue although

there was evidence of a blood brain- bJrrler {brain radiolabel was of the same .
magnituds as the embryo). Radioactivity wes repcrted in all tissues to he at lev-
els between those in the plasma and embryo, except in the case of the liver,
which had initially higher levels of radicactivity than the plasma

Table 1: Pharmacokinetics of {14C§din\seb {taken from Table 1, p.48 of report)

route of admin, dose{mg/kg) Ka(hr“l) kp(hr"l) volume of distribution
{liters/kg)

oral intubation a2 T+4 0.02+.01 0.66+,13%

ip injection 17.7 208+205 0.05+.02 0.18+.187

*yoiume of distributicn indicates distribution to total budy watery T voluwe of
distribution indicates distributicn to extracellular water; values arc mears for
arours of five mice + SEM; ky= absorptico constanrt, Xg= eliminaticn constant

oy
iy
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In Table 1 (sbove) the' rates of absorption ardd excretion are giveﬂ.
injection resulted in a nearly 43-fold faster absorption of the {1 C]dznoseb than
did oral administration. The rate of elimination was roughly 4-fold greater for
radiolabel administered ip than orally, while the volume of distributicn was
different—the oral route:resulted in a distribution to tctal body water as oppo-
sed to distribution only to the extracellular water with the ip route,

Table 2: Excretiocn 6f {14C]dinoseb (taken from Table 2, p. 49 of report)

mean cumulative excretion (% administered radicactivity)

005421

time after bile urire feces
administration treatmt: cral ip oral ip oral ip
{hr) mg/kg : 32 17.7 32 17.7 32 17.7
0.5 0.1+0 0.2+0.1 ——— — —— oo
1 .. 0.440.1 0.6+0.1 - 0.8+0.2 1.4+0.2 = -~ e
2 0.6+0.3 1.4+0.4 1.9+0.4 3.940.1 -— ——
4 0.9+0.4 3.9+0.6 = 3.2+0.4 7.0+0.1 ~—- e
8 1.4+0.6 9.6+1.4% 6.8+1.4 13.4+1.3 0.5+0 = 3.3+0.9
16 — — 14.4+2.0 22.1+2.1 4.3+1.1 11.141.1*
32 — ——— 27 .2+3.5 26.3+1.9 9.7+3.7 28.7+4.8%
64 ——— ——— 26.3+3.3 28.2+2.5 30.4+7.5 40.846.5

values are neans for groups of three mice + SkM; * significantly different from cor-
responding value for orally treated animals (p<0.05) o

Differant k. for the two routes of administration were due to the mode of excre-
tion {(see Table 2 zbove), which was significantly different for the twe routss
with the radiolabel frem the ip route being more rapidly excrsted in the bile and
subsequently in the feces as compared to the orally administered material. Cum-
ulative mean urinary excretion was similar for the two routes.

Table 3: Separation of dincseb from its metzbolites 3 hr after oral or ip adminis~

stration to pregnent mice on day 11 of gestation(taken from Table 3, p. 50 of report)

wean tissue WGvelo(Lg/Q)T of dinoseb and maotabnlites

totaly dinoseb alone§
treatment: oral ip oral ip
tissue Gose(na/kag) s 32 17.7 32 17.7
blood 31.345.4 45 .0+1 .47 29.7+4.6 46 ,6+3.9
liver 26.5+4.1 32.8+1.3 l4.2+0 6{54%) 15.6+1.8(47%)2
kidrey 21.8+3.9 28.6+4.4 12.8+1.4(633) 15.4+1.4{18%}
=mbryo 2,.1%0.2 5.140.4% l.L;D.i{ 9%) z,.,+0’r {578}

values are means for groups cf at least three anbmale+SEM; T baseﬁ cn the molscular
weight of dinoseb; ¥ measured by total radicactivity in samples; § measured as
MEK-extractable materlal; * ~1”n1fltant}y different from the COfV@SCOR“l?” value
for orally treated aniwals(p<u.05); ¢ % toval radicactivity
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parent compound and metabolite profiles (see Table 3 above) indicate that
dinoseb (3 hr after administration) in pregnant mice {via either route) is basic-
ally unmetabolized parent compound in the blcod but not in the liver, kidney,
ard embryo (ip injection only) where the ip route indicates a somewhal greater
metabolic conversion (47, 48 and 57%, resp.) of the parent material than doegs the
orsl route (54, 63, and 93, resp.). The identity of the metabolites was not
determined. :

DISCUSSION/RECCMMENDATIONS ¢

The teratogenic and embryotoxic properties of dinoseb were reported by the
authors to be dependent on the route of administration—— ip injection producing
toxicity, oral intubation producing no effects (Gibson, Toxicol. 11:31, 1973).
This difference may relate to the much more rapid absorption and distrikbution of
dinoseb when it is administered via the ip route-—peak levels weres chgerved at B8
minutes after ip injection as opposed to peak levels at 12 hr after tioe oral
intubation. It should be noted that peak levels were essentially the same via
both routes. This would allow for the embryo to be exposed more quickly and for
a more prolonged time by ip than via the oral rcute. There was no difference
woted in the total uptake of radiocactivity in the embryo after 12 hrs or so
{2.5%) via either route but dinoseb was more quickly eliminated (4-f£old faster)
thra an increase in bilizry excretion (reported as significantly different at 8
hours after administration) and loss through the feces following the ip than the
oral route.

The differential toxicity may relate to intestinal microbial metsbolism of
the orally administered material as opposed to no microbisl metabclism via the ip
routs, Metabolism has been reported in the rabbit, rat and various ruminants.

i

the 6-aming derivative conjugated as the O-gluccsides. A carboxylic acid was also
forrad by oxidation of the terminal carbon of the secondary side chain in both
rats and rabbits. In rurmen fluid, dinosgeb (under ansrobic conditions) was con-
‘erted to the 6-amino derivative, with successive reduction to the diamino com-
'nd,  This reduction did not take place in the heat sterilized rumen. In vivo,
the diamino compounds were not demonstrated in blood plasma in the cow. Metabo-
lic conversion of parent compound in the pregnant mice appeared to be roughly
equal via both routes (50%) except for the embryo where the radicactivity of the
merebolite was higher in the ip injected animals ( 57%) as opposed to the orally-
treated mice (9%). This would suggest that the unknown metabolites in the embryo
might account, in part, for the differential effects seen.

This study is designated as Core Supplementary data.
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- fAFR S9121, July 6, 15781

£150.223 Dimethyl phosplate of a-methyl-
henzyl 3-hydroxy-cis-crotonate; tolers
ances for residues.

_Xpolerances are established for negli-

ghle residues of the ingsecticide di-
wethyl phosphate of e-methylbenzyl
* ghydroxy-cis-crotonate in meat, fat,
and meat byproducts of caitle, goats,
hegs, end sheep and in milk at 0.02
pert per million.

$130.231 Dinoseb; tolerances for residues.

(2) Tolerances are ¢stoblished for
residues of the herbicide, insecticide,
end fungicide Jinoseb i2-see-butyl-4,6-
dinitrophenol) from application of its
phenol or iLs readily hydrolyzable
slts (alkanolamine seils, ammonium
salt, or sodium salt) in or on the fol-
owing raw agricultural commodities:
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(h) Tolerances are established fer
residuss of the herbicide, insecticide,
and fengicide dinoseb (2-sec-butyl-4,5-
dinitrornenol) from application of iis
phensi or 1S readily hydrolyzable
salts (ammonium salt or sodium salt)
in or on the [oilowing raw agricultural
commodities:

Parnts
Commogres et
mhan

IR |

Gogsays Dashus
Grasses, phstwe. hay

¢}

(Sec. 408te), §8 Stat. 54 (21 Us
346aedn

(45 FR 9004, Mar. 3 1983, as amended at 49
FRro2iTil, May 23, 1384)
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